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Gene!":;<.l. In April 1944, t!:le project for the development of 

egents to destroy or reduce the value of crop plants was at 

Camp to be carried out by the Plant Branch, ODD. 

Rehted projects were at felts. :1"le, !!.:nlLI:d, tmde; rr. J. 7!. 

(', \ . ,
-, J under Dr. ;J. S. Iie:u::.an. Tae objecti-res of these bvestigatio!!.s l.'e!'"e to 

\ 

), 

) 

" C 0 - t' "20' . h . t OL't .ast e.... al.oo a!:.p .we"t.r':'Cl<. _ COi<lPOUI!O.S ':lere ....EsJ.z.ec. a :1.::"( 

Stnte Dn:iiTs2"sit:r t!le rBst "'Ce!"a prepcred at. C2.!Jp Detrick. 

all tested', the pher..ozy acetic acids and their 

!U!fc-:'j.or.al ap:Jearec to be best s1..!ited fer miliu.:-y purr>o.:;es. 

bet1;een 2nd April 1945 that c::mplete destructioll or severe inju: 

C01.;lc! be a.ccomplished e.g:ainst herb=.ceous bro-::rDeaf crop tit..'-l rel::.ti';' 

c"'<,;. •.......;..., .0'. (.,,,,,",, .., ..  

J H.t:. C.? St:anson, oC. A..G. "!ler. 
I. Su==.::r-J of' tory Act:.vi t':"e:: 0: 'Jr;;::.::.ic 

reterr:;i11eci. b;r Ti!I"ee n l07 
407-507. 

:";. c-'''1Q ?l.:.::t C::-o ...:tr.. 
J::\..1.....':..1 c:' .. 69 (:.:::.r lS'L.,7), 

710-23. 
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small a.'Ilounts of selected 1:1 agent::: spr,,-ye:i from stand2.:::-d l:lC che::ic:!.l 

tanks counted on aircraft. A fc:::-

tac:tic3.1 use of the ne\'! crop agents 1':as !Cade to the GeI!eral Staff in 

!.lay 1945. 

No thorougbly successful approach was made as a result of wartLme 

stuD.ies for the cestn:ctioI! of ce:::-e3.1 crops by e.ger..ts, althougl 

The at 

\ cont:-2.ct the ret.-ulators were a.eye2.cped froJ} 

tr..e base h -i b:; wa:::; ;tcr"ker-s on the plalt ef.fects by hete:oo-

( 
They 

Po.:-c:. Irconoc;,' orcphenOZJ-.s.cet:..c acid 
2,4-iJichloropheno:<:J'acetic 

L'I-14 acid 
LN-32. 
LN-33 
LN-41.. ethyl est-ar of Lt:-3 
Di-143 butyl ester of LN-<S f . .... -- - : LI'i-l55 a1l71 of LN-.2 f. L11-379 chlo:::-iCe of LI1-14w  --.... -... :.,-,'" -; 

- "'" 

" 

.  Sp Rpt 1.:<., ere) Dastruction. by Ailrial 
Trials (:.::6 J;.pr 45) • 

'.  
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In the tests to determine the relative effectiieness of-cowpounds 

being as crop-destroying agents, the commOD reterence 

used was acid 2,4-D). With iohib 

oE growth due to the use of 2,4-D designated as 100 ?ercent, 

'•. :':-t results were obtained by subjecting germinating corn seed to 20 ml. of 
- .!:- '-- .;-

aquecus solution of each compound to be tested, ...J and kid:!ley-bean pla!l- . --:._"'i= 
;?. ....!::!.

to 0.02 1D1. of an aqueous solution and 0.01 ml. of an oll sol.rtioIl of 

i 'Jrr. No co::tpo1:!::d tened sur;?5.ssed 2,4-D in gene:::-al effect-

i-V3nass 2.g=..=-=.st a lri.da ,..-criat;{ of c!'"ops a.:ld as a result, la..!:-ge quan.titf 

of this ag--e:rt proc!u=ec.. fer OJ'''-.o:-.:JUS greenhuuse and field trial, 
( we!:"e s1!tse·-lu.en"tl.7 c:!.rri.ea out. A cor.;;:ercial grE!.de of the 

or alkali met.al salt by several recrystal: 

::ations i"ro2 and alcoc.olic sclutions, TiaS pre9a.;-e.d for the 

F:::->Jjects ])ivi5ion b;r. the Dow Ch.eoical COI!l23.:lY of Midland, :.:ic!'ii: 

the 5:'1.e!. dn-i"Iil1.i:=.ms .. 
:.:':."; :J 

>-.. LU-S, the>",,-,-t:bJe desi;;;ro.tion of 2,4-dichloropheZlox:racetic acid, 
"\":,.. ... 

.. =s prepa:-ed ie, as an acid solid (V',u), !l.S an a=oni= salt 
-oil .... 

and as a liquid Vegetable Killer Acid, po"der, was 

> -f The ability of 2,4-D to L>hibit the elonsation of tce root 
of corn seed provided a bio-assay metbod for 
bg \lI'LGJo-;-:n 10':7 of 2,4-D. C•.? "A 
Bio-a.ss;;.] :.!ethul..-:' fer of LO;7 of 

.. Acid L, Aqucou:; Soluticns, II E::rt :m" c"l 
( ) 107 (.J= :.')45), 507-D9. 

http:Bio-a.ss
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packaged cartons 200 pounds of agent, 

sufficient to 580 gallocs of 5-p'9rcent solution. Veget=.ble Killer 

Liquid was prepared on the basis of 24 gallons of tributyl phosphate -I 
per 100 or quantities, 0.96 quart per pound 

of VKA. The final to 31.75 gallons, containing 33.8 

percent agent by ..eight or 3.15 potDds of agEnt per gallon. ifuen prepn: 

. in. 55-gallon drur:s, 170 pou:!ds of 'IleA lIere dissolved in 40 gallons of 

tribut71 to give a of 53 gallons of material weighing 

fuel oli to 

oats., rica, a:-,c' cor-:!.. O.!l the basis of the tests, it a?pe2.!"ed 

that the best oil lil:lS on2 cont.,jni'f[; 2.9 p:!rccnt ru... dissolved i.:l 

.. t' " . ..... ,.:, d th b • . t 7- pno5?:l2 ...e 3.l1:l a:l.ese..:. an. e es I.t 2!;ueous sp-ray was one 

2..9 percent 1:-(3 in wat.er. J 

.  W.B. Jr., R.E. H.B. nTributyl Phosphate 
as a for Prepari::lt; Concentrated and Oil-miscible Solutions 
of icid e.nd Simi] or Substances," 
103 (19 Apr 191..6), 476.  

Ltr (5), Tech Dir 5?D to C Tech D=pt VP, 23 Apr 45;· sub: Prep(l.ra-
tion of V:0.. In V? Tech Dept (SPCYF 613.34).  

-I Sp Rpt 12, p. 2.  

l 
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Three trial:; rrere cO!lducted at Granite Peak In:;tallation 1:1 JlUe, 

July and 1945. In the first, hll6 cluster adapters were teste. 

as posSible agent containers. They proyed unsatisfactory due to mec!la.n: 

csl difficulties which to be constitutional, end no 

of t!le effectiveness of the dispersed be made. In t!le 

series of trisls, the SPD 2 adapted frow. the 

cluster container, ..as e:=.i:J.ed. Tne results vdth this boi:ili i:1Cicated 

size per unit area could be predicted fo] 

size if the speed and height of cluster 

were kr..C7m... J The bo::ub w:=.s consiC..er-ea entirely Successful for the pur-

pose fo:- -;1n:"c!l i.t. 1::.,a.:i desib!le::'.. T!:l2 thO; -d cf trillS resillt€ 

: 

". 

 The developed by Dr. H.C. Weingartner of Division 10, 
for deter:n:in.ing the proper height of burst of cl'.lsters, 
in order to obtain the desired grxound pattern, was; h = 59.? , 
rith h = height of burst above the ground .in feet, V 0.533 
a.nd V = !!le= ",'Ii.'lC fron ground to height of burst in feet per seco!ld. 
The ground patter-n obtainei nith fo!"mula 645 yards loug 
do.m""ind and 150 y 2.rds ;<{i=.e. The for!!lUla !!.ssu:;;oo a, charg,; .of 100 
poll:lds of :tn...qterial psr to gi're unifor.:::. coverage of i'i.e 
pOlL""1aS of at;£at (2c!"e. Itr (S), A!:!:>t Tech Dir for :.. S?D 
to OinC G?I, 29 Jem 45, sub: Forr.rul" for Determ.n;l.::l:; Pr:>?er ne':'gi:t 
of Burst of V"f.P.. Loaded Clu5t2rs (in VP Tecn Dept,S;'CY: 61G.3.,,) • 
See also GPI (Jul 45), 1-2. 

http:e:=.i:J.ed
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Aerial sprey tri:lls ;;e:-e held at Terre Haute, . Indb.na, and at 

using 550-gallon in These 

..ere found to be suit3.ble for the dispersion of crop-<:lestroyi::!g soluti( 

Vfrdle no other grorrth proved superior to rkA 

" ':.:.".: .  these tests, it was learned that the oil miscibility of esters of cert£ -
phenorJ e.cids, such e.s 1.£1-44, made them very effective and under 50",e 

m.:..gbt replace Vir.! with advantage. J 

r ....,
"·:3 
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J  Sp Rpt 25, Cro? tes';.:-ucticn by Aeri:ll Sprays. Field Trials 1945. 
Vigo Pl=t, C'iiS, Ter:-e India!ll, and Beau:Jont Te:8.5. A.oril-
October (Oct 45). 

( 



---_ ._--------------

t-h"c.  o.,\lH. (  To'!'","', 6,,'-"'!,--...·S'"C8m curv!l.ture, epi!lasty (doymm:rd curvature of 

-
. .. . ..... - -- . 

( 
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leaves), prolifer:::.tion of v:!.riGUS pl:mt parts, e:-..d for:J2.tion of gill-J 

gro.:ths vrere found to be co=on resiJonses of pla!lts to si:Je'!e cirops or 

spr::y applic""ti:ll:'s of 2,4-D. l'Ihen t!le compound ·,ms brcmght i=lto coate 

with aerial portions of plants, it apparently entered by c 

tbe cuticle, l::yer, and underlyL,g cells of the leaves and 

then =de its way rapidly to the st.ems. Experi:Deilts that were m.::c!8 

y01.:"'''1g soyceE..D.£ Z"l2:CLll1.i:r a.mct:nts of 2,4-D nitb..:i2:l 6 hol.!!"S eft.:r 
\ 

. J Th.e effect of' 2,4.-D ;;;as to be in n.c.tur! 

 a result of' ,gree=.!:-:::>use ar:.c. s, it learned. a 

3 percen.t sclution 0: (oI:!.e ten gallons of sclution)in 

oil or wattar would kjure O!" kill most crops. A 

5 percent solutic!"! ..as re"lu.i=ed for plants i!1 mture stages ef grO\ 
-. 

Concen"t=a"ti=s up to 15 pe.cent had relatiyely little effect on <-"'.T. of 

The is the part of the conducti7e ..hich conveys. the 
el<:.oorated foed ti:3.tei:ials from the leaves do= to ::te!ll. 

is of in is carrvaye1 
the rocts u;J tli.e n.!ld also fur::rl..=:ib!!i. .iiiech.:..... sUPJ0:"t 

to the pl2.!lt:, 

R • .J. H..fl. DeRo::e, nAbsorption a!"'.d ti:J:l of 
2, 4-Dic!:.lo!"o!)he!"lox:,iacetic Acici, II 1 te·., lG7 (J'l:."1 
1946), 509-21. 

J  C.. P. "Hi3t:Jl.:.gicn.l or the :{ici.naY to 
of Acic.,I:' G.:.:.zette, 107 

(Ju.n 1946), 522-31. 



( (  the cereal crops. No spread, !is the secoPllary infections of fungi, \'la,s 

\  

ocv-?!"ely or ki2.1.ed. by the a6c!lt. J( 
veg:et:!tivs r5c. bea!l, s:::yoea.!!, ?The2.t, 

; 

D..!1a corn ...-re:."£ i::. nutrient-301uticn CultilI"2S J ':'ihich con-

___ _ 0 :!!ore resistant thfJil the 1:lrvadl-:a.ved. 

'- 
' .:- .= oj, 

.. · .. ··l , ,- crop pi:l'::.ts. "these st\.laies it w::en 2,4-D \73.Z pre-

J .n. Mi'tchell, of Field and Greenhouse ExperiJI-:nts Con-
z;'fe:ctive:ceS5 of til m:..:3 c;.e:),.,rt' No • . 

(l. Jul. 44-l. Jail 45). 

J  R •. T;;=Je::iver, C.P. ';':."8. Jr., ?Ild. F.'r. Eoyc!, fl3fi'ect 
of in Relation to of 
of Cert.::.i:l Dicotylc::o::cus Pl:.nts, II Eot!..!.nic3.1 G:.:et ;e J 1J7 (J::n 
1946), 563-68. 

J Th:'s ':",·t;..Z f 5 st.:.:::::.!'"6 c!Le :nic:.:.lE 
in ::!.ci-:'( .'h .... .... n-, '.:. ·"!\.. ... - '..a..,.o:·e ""1 '''; c 1 .; .- ...r .v..... ' ••___ , u. __ ..J_ .. , _._ .• 0 .• ___ !...:..l..:: .. CL!>.,.;5:-'" r' • J v ....'.J •• :l_c_..._. 

C.'J.J5 0.'J0':'l..L 
ana. s, i.."1 distil:e::i 'ita tv pH 6.:J-..S.2 wi 'c;, 

, i 

, 
()  

possible wi t.'1 cbe::1i;::al compounds, t;,c agent affecting only those phnts 
at th", rate

it falls on. For soil cont=uation, app.ncatJ.onsl\of 5 pounds of: LN-S 

in granular pellet per acre effectively killed plants, but 

was ineffecti'Je against older plants. 110 compl.etely satillfactory !!letho, 

for destro:ri:lg cereal crops was found, although the carbamates as a cla 

she'lled pro!!li.se ag,,-ir.:;t ,cereals in their early stages of growth. A spra; 

of e.!O.:loni:..l!O. 05111 a.t the rate of 5 pounds per acre stopped all 

http:pro!!li.se
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( ,.  sentcc! i·' Ilutrient cultcre2, it c!CuEed ir.bibition to gro:rth of 

by or larger amounts of 2,4-P when 

as soil treatment. -I 

Irish potatces could be  killed or seve!'ely injured only h'J applic,? 

tieI:E of U!-14. When appl,ied to the vegetative of t.'le p1a.nts 

in aqueol:s a!' oll sprays 0:- to the soil, it C<i,1;.Sed pro!lou::ced stunt::'ng o 
and distortion of vegetati·.;e rith reC:t.:ction in yiel:: 

cf tubers. UT-o in oil solutions C3.used. SC::ie; 

(j in yielC i= no effect eitr.er top or 

( 

/ !lota'.:>: 

\  -:-;as the lie!..: cf s:;:ecificit] cf 2,4-D in its i.cllibit.ion 0:0 ger:ri.r atior.. .... 
.., .--: o " 

... 

 -I D.L. Ta:r1or, on the Gro;o;th of Certti.. Pla!lt", in .... . : - .... I. 
Effects of 2',L-Dictlo:-ophe:1c;·::yacetic Acid. II. The of P:-!:-
sent"-tion Tizle," Beta,; enl Gazette, 107 (J= 191,6), 597-629. 

17.B. =:nr.is, Jr., C.P. S·,va..'1son, R.;r. All=d, =d F.T. Beyc., nE:fects 
of Ce:-tCl.in G:-o-:.--th-reG1JlatL,g COUl90U!1.C.S en Irish Potntoes," 
Gazette, 187 (J:'!'.. 1946), 563-74. 

J  R.'.'I. All.:..rd, H.. F?. ::.nc CooP. of Pl:...ct 
ell !:eeC: 2nd SE:-=dJ.in,;; II 

G::.::r=t.tE, 107 (Jt:n 19L5) t 575-53. 

\ 

i 
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In qumtitative stud.ies of aqueous 2,L.-D, it was sho·:.n t!:at vcl=e 

rates of 10 to 20 ml. per square were the wost effective when 

to yeung p.l.s.nt:;.. of rel.:.tively l::.rge d!"oplet size, 

uit!: avera;;e 250 end 561 u, were :::ore e!,fect:'ve tm..'1 

droplet ·sprays. deposition and retention resulted 

these conditions. ' Both end rates were less effect 

• ive th:m 10 to 20 ml. p'er s::;us.re yard. J 

i Since it bz..c. bee:! th::.t it took sever2.l l:!.01.:rS for pls.nts to 
/.- . 
i. \IJ absorb of 2,L-C sprays, to to 

( 
) 

\ 

/2.n V,'3,S u;.ace of a polyethylene glycol. It o;aS . h ..:·\. 
;; ::._- "7r: "-iJ i'cur.d the action af 2,i.-D on kieney-bean plants ., - -."'t!  

...  but fail£c. to co 30 C:!l sOlce:!!l pl.z.r:.ts" a::d it ;:;.s .. -1 

...
-:-:-"C" ', 

J H.R.-·Scith, "Qu.."!1titative Aspects of J.queous-spray Applic',.ticns of 
Acic. for Eerbicic.al Pur!loses,11 Bott:.n; c:,l 

107 (Jen 1946), 

/ F. J C "'n-"'" "r.'" F T __ 0" --' .a • H _ . _, • t, .• 1W. ,,;..;. ....:., •• vJ, .L ....... en 
the of S9rr.::ed fo"';." 

Pu:'po£'es, n c2.1 107 (J'.:n 19:.6), 540-41.. 

(  
J H.3. Jr., PO. T. D:jYC., "The of Xi'::"-:c) -1: ar:.cl  

of  
,Ar.ic. ;;ith c:.:l:i ·..;itl£.·:n!t n E::>t;:;.nic::.l =..;  

'07 (J"n - / /.+- J' ..;, - JI". 
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In quantitative s-tUc.ie5 of aqueous 2,L,.-D, it VIas sho·:.n that v::hl:oe 

rutez of 10 to 20 ml. per square were the wost effective when 

to yeung Spra;-s of rehtiv-ely l::rge droplet size, 

uith avera;;e di=etp.rs bet;:een 250 end 561 u, were :lore effect:'..,.e thz..'"l 

deposition and retenticn resulted 

these conc.itions. - Both larger end rates were less effect 

i'Te th:m 10 to 20 ml. per 5:;.=e y=d. J 

i 
t· •
i. 1\J 

Since it hz.d sho= tr..:.t it took severti ho=s for pls.r.ts to 

absorb of tests to to 

1lhe:i 2,1..-:0 ':7(::..5 eP:j:ie:d ir:. oil solution, en heavy rain CE.U35Q n· 

( 
) 

I an of a polyethylene glycol. It jjas 

:-." - -' .. c.. - :-::: ' but f2.il£c. to do 30 en scyce:.!l pht:ts.1 a.::d it ;:as tb.erefo:"e e.bandonc:i . ...J 

" ..
-:- ;' 'C": 

J H.H.--"Scith, Aspects of t.queous-spray Applicr,_tic!1.s of 
2. .hcic. for Eerbicical PurlJo:es, 11 

107 (Jc.n 1946), 544-51. -

R.J'. ITc::.ver, C.E:. ar.d F .T. Eoyc., "DEJ..uer..ce of fta.':'!'lfall en 
the of !ci!:i fo:, 

Pu-...... ee .... 11 Gazet"te, 107 (Jl.:D. lQL6') , • .....1.. :- ... .. ::--..J_ .... _ _ 

(  
...J i!.3. EY_"!i:, Jr., =.::::1 E".T. DGYC, "The of c..r.cl  

tc Lq,1.!.sc1:.=-s;r::..y Lp;Jlic::!.t:co!: of  
Ar.ic. ;;itb c.:l:l ·,;it"...·:>t!t n Eot:::..l:-: c:::.l Cczette,  

'07 (J"n 1"" ;" " - -- "..... ..., I' .., .. -- .,..;. 

http:Re~:::or.se


(  , ..  The most p"eparation for the dispersion of eithE 

for herbicidal 0" as a crop-destroying roas a @ixture of 

the agent in tribl.ito-l phosphate am oil, the co-solvent fhlr.g the la.rge' 

q=tities of agent in soluticn a!!d the oil enha!!cing C:e j-h4 l:ito:-y 

effect of the agent, of its rate of evaporation and 

power of of lea! cuticle. It was elso deoonstratec that 

tributy1 phosphate itself bac! an inhibitory effect en pla..:'it groct.h and 

actec E"J!1ergistic::llly 2 ,4-D to increase the actic·n of the aged 
( o 

.: 1 \ 

In greec01:s a tri:=' s , high ofseils .. 2.,.L,.-D ";Oes 

iz:.acti-'t-E.-':'ic!?. I!:. T,.:.e .fielc. , it not p':!rsist for ::::!.o:-e t::.:.:l 80 C:='YE. 
and :u:. so;::e 1n"ta:lces he.c al=.ost completely irf 63 

32:1 hO",7eVeZ-:I '5:::i'icie!:tl::,:-- E.cti,;-e U soil after 63 d.sys to be texi, 
Ii .. "I  
\.:.J  '. 

test:': of: 2,4-cicilcropheno:qacetate on plants &rOf;!! in soilc.- .' :::' .. -' . .;.- . . ' . cultures and in cultures, to five 

,-"  • ..Fn -.,F' ; C.P. lIT7!o for the Detercinat:'on or tne 
Herbicicn.l of PIUlt Gromh-reg-J.1zt::"g Sub::tz;.::c,es 
in Oil on 107 · 

1945), 560-62. 

J  H .P.. DeRose, "Pe!"si5te::ce a! Some Pl::r.l.t Gra':i'th-reg-.lL:.tcrs 
Applied to the Soil in Herbicici.al Tre:itnents,11 
107 1946), 

\'. 

http:Herbicici.al
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tiJ:les as I!!uch ir.hibiticn of g:-od.b occurred i!l solution cultures as in 

soil cultu=es, aiJparer..tl:r due to the retec.tion or inactivation of the 

agent by organic or colloid components of tbe soil. -I' 

A special stuC.;- ",ade 0: 2,4-D to deternine its possible to:d.ci 

for man. Experimental ani.I!lals were aCJninisted the compound orally, par 

terally, and by It was ' ap9arent that is a 

nontoxic for mice, pigs, rats, rebtits,aud monkeys, al 

gastric i ..... ltE.::t bt:.t is n ot lsthcl.. It 'iI'.a.s pres1:ed the b2Sis of tht 

expe:-= Tr.ee: S tr-..f:.t a 75 ke .. men cculc toler-ate a. cosa5e of 15 g:"B2S or\  
• 

aZl oral vo:'==e of 25 of agent .. J Else':.tere, it was esti!Ilatec 

5 1..--;,.., /
-"-" --' 

'-

J  D.L. "Observatio,",s 0:1 the Grorrtb 0: Ce:rttin Plwts in  
Nutrient Solutions Contai."ling Synthetic Grorrth-regll'sting Sub-  
stances. IV. T:le F-Z!ount of" in Soil end Sol'..lticn Ccitvres 

ted 'hith ;;ei[hts of fu.l:!!or..il1L1 2 te, II 
Bct2.n'" cal ·107 ,<Jt!.."'1 1946), 630-32. 

J  E. V. Hill H. Ca!"'lisle, IITo:ti.ci t;' of 
Aci-:. for Exi)erirl1'?nt·2-l IT cf [·J·e-iE-ne E.r.c. 
Toxicolo!:y, ,9 (;,:ar 191..7), 25-95. 

J Sp Ept 10, of L:;-c (2-4 Dic!:loropheno7.'jacetic /.cici.) for 
An;l:\nl (:.. ....... 11:.\  

http:IITo:ti.ci


( TC';dcity of Unli!tc the he.loganated phen 

acetic acid series which do not injure cereals greatly, isopropylphe:JYl 

(L"I-33 or IPC) to be a highly selective herbicide fo 

certain cereals, particularly when applied to the soil rather than to 

the plants In greenhouse studies,. 1.'1-33 sever",ly stunted 

" : - or killed wheat, corn, barley,.and rice, and was particu-
.- : c=. ,, '-.0 effective against oats end barley. It was also highly effective 

field-gro= oats and rye vme::: ap?liee at tue or to seecllir.g 

;.. ' · pJ..ar.ts, pre-..re:1ted t=.e of bucki7teat, killedU 
( 

t":ir..ter It "'::as as e:l "iuhibitor of g:-onth
\ 

The low s c2.:;: :.2.i.tJ of L:1-33 in ...s:te!"" Eade e£;.1.1.eous s,;:rays 

dissolved in ana this oil It 

/ not ·ce shc-;-.""C "tb..c.:' oil.. s!Jrt;.:rs prodllced. 2...V ot: tha effects s e en i.I: 

'.' c 
__ · ... 4 

j It had been in studies, 2,4-D inhibited ger.ci 
'.!- -."';,"; 

- -.,.. ........ r.. . _ ll.tion e...d decreased the gro.,th of yOlmg secCJ.ings :cot only of broadleaf 
.- :"""---:'"l. 

but of cereal plants as well. The beha:nor of Ul-:3:3 was emite .-
..J R.'!:. All:arc, ''i.B. Jr., H.F.. DeF.ose, and F..J. Weaver, "The 

of IEopropj"lphen:;lcr.rbamat2 Upon Phnts, n Bota!!; c<,.l 
Gar:ctte, 107 (Jun 1<;-1..6), 539-96. 
'I.B. Ennis, Jr., ttSC:1e of O-Isoprcpyl N-P!le:;.yl CarcaIrate 
Upon 105 (2';' Jf.!! 1947), 95. . 

\ . 
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". 

different in that it prevented the establish!!1ent of cere!\ls at r3.tes 

which had no effect upon brondleaf species, althougli tiuclc-:neat, a 
•dicotyledonous species, responded like a cereal. 

l1nen 2,4-D and the were mixed 'and applied to both broad-

leaf and cereal plants, the seedlicgs of both types were affected, but 

each by its type specific agent. LN-8 and 1:{-33 did not appear to be 

cO!npl",::entary i!! action. J A number of cereals iiere gro= in nutrient-

solution cultures to >Ihich sever-d pheno;;yacetic acids ana 1:;-33 were 

addedJ 2 of relative toxicities. In as 

lor: as 0.25 tv J. pp::, :all age!:ts were acti7e in in.'J.ibit:'ng gro;rth \ 
of p' arts h n1.:tr:"e!lt tbere 7i2.5 I:.O difie:-ence i!l 

the to:c.c::'-::7 of L:J-S LH-33, the ap?eara=.ce of the pl :; ... t5 dEfe!"'cd.. 

of sheet, but it alive, 

- tr·ea... end this of or even less .,Ml ._'"" 

than LN-8. J 

 Effects of Plant ••• ,a Ga=ette, 
107 (Jun 1946), 

J  D.L. T6.ylor, "0b:;:er=tions on t!:e Grctrth of Plz!:ts i.'1 
Nutrie:lt Solutions Gro-:;t=..-regtl2.a.tine; Si.lb-
st::!.!!C€s. III. The Relati"':'"e Toxicity ·of 
a:2d Scme Phs!":.c,:·:yacetic Acid Derivati to Eu:::e Ccreiils," 

107 (Jt.:.:J. 19/+6), 6,0-29. 

J  ••• , II Bot2.!:'; c31 Go.zatte, 107 (J-:.z 1')46), 533. 

http:ap?eara=.ce


SUDolerced2.ry field. In the preliminary spr3.y trials con-

ducted at Bushnell, Florida, in April 1945 (ff. S;:> Rpt 12), it was fo=c 

th2.t ilie spray drift in these trials producec. injury 1.'1. =; species of 

natural veget2.tion even at substantial distances frow the target area. 

All herbaceous crop plants were subjected even to 
.' 

applications of the sp.ay 'l7e:-e severely da-ogec. • ..J 

A yea:;: afte. tce aeri::!l s;;;;:ays of =ua1 and peren:lial. vegetatio!l 

'l'Iith 2,4-D 1." tricutj'l p::'osphete and oil at Te:-:-e Haute (ff. Sp Rpt 25), 
. ,i .\ 
'J a survey to weether persisted in the 

soil. to c=ops., azQ. to detanl.i!Je resi:iual e:fects tl;)on 

t::.-ees a:::5 sl:r::.= :s :i:! t::e .2..!'e2.. The concez:.trc.ticns -..:hlch 02..a. been used, 

( 
t;:'e ,---"-1.: ........... • 

It 7,;-a.s repc=-t2cl in ti1.e 1<74; tric:l, vr.J.c. cherry, wille 

and been k; " ec. 0:- se:-iousJ,y injured by a si'lgle aerial ap;:>li-

\ cation. · Black oak, and sassafras were . . - .... ( 
injured. "" ill, ..!lite ash, s;"/eet g=, and black \lTo'''':.t t!'ces nere killed. ;J'.. ; 

. . -- - . . ., 
or seriously injured by repeated spr&y Hic!;:l!'j", ...t:on

LaP9li=ati, 
sugar !liaple, ap?le, ar.d. oak trees were less seriously by 

J  Sp Rpt 14, The Effect of V-f.A and on N::.turu P:-e-
li:dnarJ Trillls (17 Jun 45). 

J Sp Rpt 10, on Pero:?r..en7. Effect::: of· Ae:-i2.l Plc..!lt 
G:-ol':tb In.":ibitory Sprays Upon Natm'd Vegektio!l (Au;; 46), F. 7. 

( 
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I 
Spr,,-y trials out :i.."1 Iedia with 2,4-D 1...'"1 

phos;:>hate and diesel oil. Field of such I!l;!Jor c::-ops as SHeet 

'. 

(. 

j 

U 
., 

potato, taro, tapioca were destroyed, but reductions in the yield 

of rice uere accom?lished only with sprey at the time of flo'l"leri..'"1g. Thi 

was i.'1. agree!!!e!lt ';tith fir.riings e.t Camp Detrick. The yam, 

another food itec, waS not appreciab17 affected by 2,4-D. 

stz.ples, i.."lcluding the coconut, pe.paya, breadfru 

pineapple, cz.she-r., =go, pepper, jacki'ruit, ash gourd, and nut, 

which ara con:=:ic..:!!"eG. -L:e j1l:lg1e ga=:ie:::l crops, ":Jere not affected b:; 5  

of acid)  

\d" -:....-:- ."..:;-............  _ ..._ .... _ .... U,j ..... .. 

., 

J 8-" Rpt 64, Destr-.!ctio!l of Tropical Creps "itb Gronh.;.k1i.i:iti::g 
Agent!;. De£'el1se Re::seuoch .... i.ud 
KUll'blQ, SO'lt:l L-:d i:::. , I,cay 19l,5-?ebruu:;' 1946 (Au& 46). 

) 
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In a study of the herbicidul actiop. of 2,4-D on on obnoxiou 

aquatic at t:-:e Experi=enteJ. 'Statior, at LeetolVn, liest 

Virgicia, it was learned that this compound could be used to contro.l 

such plmts as the cu.tt2.il, spikerush, bulrush, burreed, willo.t, =d 

waterl:eed. Concentr:lticns ranging from 1 to 15 percent .2,4-D were used, 

in water and kerosene solutions, with tributyl phosphate and triethanola 

as co-solvents. Repee.ted apPlicaticns'by spray were in order 

to eradicate the water plants, due to the continual loss of compound 

through such as seepage, adscrption, wic=obial decomposition 

. \ 

• 

. ....'. 

.,
J  E.ri. Surbe!" , C.Z. Hil:a.rik, end 7l.B. Jr., "The 

Pl2-'1-:'s Compourdi:;, n Prcr;reEsi-;-e 
Culturist (Jul 1947), 143-50. 

http:cu.tt2.il
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when. the ArTJI'oJ Air Fcrces "i.anted som-e nay to mark areas in the 

jungle. The Cheoical Corps gave them a when sprayed ov 

the torget, left a and mark in the forest 

 it first discolored and blighted all leafy vegetation b 

path.  Next, the Air Forces wanted a matarial to destroy food crops in 

-,  the Jap-held islEDds :L-:l the South-.:oest Pacific. \'Ie h.=.d drive!} the Japs 

back the beaches in of tnese islcnds, but we hadn't been able 

to k tllcir resist::tr...ce entirely. Tbey had fled in b::.nds uta 

.; 
C'lt not "'We:::! eff.ecti·re. T:'1e C3rps 'M"as 

Ey 1945 St::tU3 of production and field of the 

1'1:.:rt. gro':.'th had tj the point T1here fti.!"ly"

plms cou.:'d. z:::.=e thei::- u:e in the of crops( !lvt 

Fro;a c.:-:'i·.::le of CO!";Js 
in Ee,9 1947 for 'Oy .Gen. Ji.lc.en 

F. .. ':!ai-:.t, -::bj J the ti !t£ he of J ,;;,·9.5 AS:5t C C',-;S for 

http:Ji.lc.en
http:Che::.ic
http:m::.te~iE.ls


Chief) C7:S, ';';T:)te to the Co:u..::w'1d.i::lg Gener3.l, AI'::'..' Air Forces, th.:.t 

the Chel!lical :::ervice was prepared to supply the necess:lry V'.a. 

and t·:) provide personnel to assi:;t in the tr:J.ini!:g of a..'l .uF 

:-- ' " - . 
- --- .. 
.'. 

.- w 
, :-

-. ' - ;'-, 
..,; .,-_ ., 

. . ; ,:, 

stated, ':13.5 gr3.ve da...'1ger that the.se ci.;ht be 

or even.ineffective. 

1!eanITnile, the iIar De;;=tneut 173.S the hgs.lity of 

elilploying tne L:·! c";;!f,l:mr:ds ag?inst the enecy, lest it be construed as 

an of cne=ic31 or The 

of the USl3"aC; meet"i.."!.g !.ir. i!l !p!"il 1945, 

... .....__e 

wh3t;:e:-- the i'c:':l c,f a dt!St-,' or s::0l:e, t:) destrGy cult 

" +", use of C!!e::':'cll agants 

prohi?iting that 

do f'I..ot p:;;duce pcisonous effects upon person.."1el, eit:"ler froID dire 

..J Ltr (TS), C C;7S to CG AA?, 2g Apr 45, sub: of Guaens 
of in S,T.? 

J  lle.llo (TS}" G.'.'[. !'!e:rck Spec Asst to · Si7 tor S?;, 25 .p_pr 45, sub: Destrl,j,c 
ion of C!""Ol)S by Cncmic9.1s. This me!D.O atchci. to of l2eet':"ag 
of US13;:C StClering Comr.litt(:e, 25 1..9r 45. 

http:Cncmic9.1s
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This ruling resulted in the study made of the toxicity of 2,4-D 

for man (g£. Sp Rpt 10), and in a to the rapurte 

thE:t. the of too::icity of 2,4-D was ne(>ligible. A man could toler;:. 

a single dose of one-half ounce of active In of the 

of proposed (one pound per acre), 

to con5ut:a the of a?yroximately 100 sq=e ye.rda or one-thi:rt 

of' 2..."'1 acre b order to a toxic dosa. Thi= cosput;ltion 

by t'!!e .!l!l':' -pe!""5:"sted on it t.mtil cO!lsU!le:i. J 

of nhich it proposed to the 

It is not 

C'Z" by' c:!J.y biologi-:al process 2.!1d 1:' is r:.ot c.. living 

diesel oil solution, ..he!1 frva planes 

0 " 

..J (TS), J1..G f:;r Att :IT. George Ue'rck C 5 45, sub: 
D • -:JJ. -;;- e::::n.c:l,.:..s. ...._ ' /O .._..... _ es .J...::"1..;c·...\. l.on .c C:-::)5 b ''''; . - SP,:1", 5  

iTa!> the :-ssoluti.:n for adcptio!l bt..r the 
of the kueric:::'!1 delegates at the 1921 TIashingtvn ;.r:ilS 

Co:lference: l1R.e30lvsc., that che:1icll the U5e of' 
g:!s;,s, ;;nethe!" toxic or non-toxic, should be ty 
:a.atioual ;md siloulci oe chssed with such unfz.ir 
of v;c.r£'are liS ','iells, ge:-ms of disea.se, _and 

met.!1ocl.s abhur:-a!lt in !DOcierri warf3.re." CCcnfere''.ce on 
Li::-.it2.ticn of 12 1:ov 2l-6Feb 22 ....' o. 732.}

(''':;\. _''ll-:-JAlso qt:.c;"ei r.z.s tile of protocol .01.1\.1925 Qutlz,:7i..1'J.g 
bact:!"iolo:;ic:J.l oi' 7r3.rfara, which -prt)tocoi 1the .U.S. die. not 

.but by' which it felt ![!or.:iUj" bol.!ll:i. See o. 
lu...,.l.:-.•_ .. \"):'1)""" 

.;., ).,J;J,., .. • 

J :::c::o C.' S) J C for CG AS?, 15 j·.:'lr 45, P-;:,:)gre:js Ec;ort 
0:1 Lil-S. SPCV 4C0 .E2. 

} 
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at treeto9 leve:, would cause to wither at 

the end of a period or, when not destroyed, to stop gro-:ring. In' 

:.. '-" ,. 

".-, 
" 

,-=;.;...

) 

t ,  ' Y  " . - )
'---" 

. " . ' 
.. --". . 

powder the substance, #hen applied to paddy 

fields in as little as one pound per acre, dissolve 

the ..ater and produce a sl071er but equz.lly dev:l.stati=g result. 

Rice r.hen so treated no perceptible change for 50ce dsys the 

of preseat in the water about its roots be SO 

negligible aD. =o=t S5 to cefy ord.irulI7 =lysis. In the course of a 

feu J7eeks:1 ho;-;ever, the rice pla.!lts grO'.7 ' sere and r.e2.k i.!l reots. 

-The m==:jo:::-:ity of the.:l f all and the of those still liT...L.!: 

C02<li-ttee i:1 co2.12.":Jor.:!t i or. 'Hi the Joint CO:!Jj,it tee 12.te  

19L.5, i.t -;;2.5 si.:bject cf l..a.rge sce.le USe cf  

agent agai.:l.st the islZ!lds in 1945.:1 This app·-:z.rs to have 

the 

.' 
J  :'lemo (TS), J .P. ar.d G.-,r. lJerck for :3 !Jay 45, no sub, 

no file. In file:> NDD, WDSS (t). 

J  Directive JCS 1.371/1 (TS), 1 Jun 45, sub: Polic:' on the Use of 
for the of good Cro2s. 

S2D OC C"]S. 

http:agai.:l.st


(  
CH,,:JICAL 

f  
General. The objectives of the defoliation project curried out by 

r 
C Division TI"ere to deterra:"ne the of cert.?..i:1 che.!lic=..l agen 

in solution for marking, or increasing the inflam=ability 

of forest vegetation and to of distribut!on frou 

tactical aircraft using che:1:ic:!.l tanks. As a result of the 

-:;It:!, c..isc:Jl.or:!.-:'io:l :?on:: .. c.efo-; ; :-tion .o£' forest vegetGl.tiQ!l by tit' ,
• . I  
'<-./ It was  

hO":i.;ve:L, t:22.t le2..f di.scclcraticn ccc=-=ed teo 510',';ly to be of general 

foli2ge 7?:!.S :!.ct by e::th,'?:" of th-:3 checic.:il cou:;ctL.,cis s21ecteli. 

. AJ.:? at Orl:?.!1dc J in and 1944• 

Satl..:re.ted sclt:.-:i,,::s of thj.. , zinc cbloride, sodiu.iu, nitrj 

a=rl oil 
.... 

cc:::pe!":c.. .in tb.es8 tests. Tn'3 ii=st -two solutions pr:Jvec! to be best 

turned leaves a red 

43 bours' chloride acted b 2 to 3 tur:-.i..-.; le:.ves to Co 

L 
orc":.71 color. terwli.::lt.icll ;72.5 initiatac1 :3 to 4 days atter 

tr-=ati!lellt c:l!:plete in .s.pproxi.:.:..ately 10 of 

I:::2.:-:-:ec. by the ap}e:l.!'":J.r.ce of r:e':': leaf buds, re'luireJ 3 or 

) 

http:sodiu.iu
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(  
CH3:.lICAL D2FOi,IPJ,TS 

f  
General. The  objectives of the defoliation project carried out by 

r 
C Division "ere to determine the of ageo 

of forest vegetation and to of frae 

tacticll .s.i::-craft t:sbg stanc..".m che:ric:D. taJilis. As a result of the 

cera: ; :,tion .of forest vegetatio!l b:-" t;r·I- ,, , 
\..-/  cae=ical It was 

t!l2.t le2..f ccct:r::-ad teo slo-:::17 to be of general 

of .. zinc chloride, nitrj 

flucriae, oil .... 
co'::par:c llJ. thsse tests. The ii.!'::;t two solution.s provec! to be best 

for lezf with a:nonito 

turned leaves a bright red 
: -;---....

43 ho=s' cl'J..oride acted b. 2 to :3 dqs, le::.ns to 

yello!Ti:>h oro,m color. DeL'vliaticu "as inithtecl 3 to 4 days after 
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Appendix IV to Annex E 

Bi'.) Jogic:al Tiejd Test inr. 
(Chronological Listin;,l 

j. 
, with £: :..a""Tl.'l: 1. t 5 i:lvo:.ving 

T:l[;lt! 2 - A..'llti personnel l-,! th bic1og:; csl no:: iava] "l'i dor;Jr.in.. 

simvJants/nir dtffus1.o!: put,1ic.: do::::air. ..  

Tn;,l" "- AlItipeY'S0nnel with pathq,,, nic age!"!ts.  

T2ble 5 - t\l-,ticI'OP with. pathogen!." agent !.ll"'ol i.7 in f; put-Jie G.OIT...:i :Ln.  

Ta-ole 6 - Anticrop \l;ith pO!thcgenic not involving I'ubli" domain.  

• 

UA 

SH 

AF 

Serratia ilHU:':cescens. _.- --------

EC Escherichia coli. 

Fluvrescent particle. 

LP Lycopodium Spor"'9. 

S02 Sulfur Dioxide. 

IV-E-I  
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TABLE 3  

FIELD TESTING  
NON-BIOLOGICAL SIMULANTS/AIR DIFFUSION  

LOCATION OF TEST 

Lake, CA 
(},ojave Desert) 

South Carolina, 
Georgia Coast 

St. 100.19 , Me 
\ 

Rosemont, HN 

San Francisco Bay, 
City, CA 

Continental Vo So  
East of Rocky  

North Central 
Texas 

Vanderburg AFB, CA 

Cape Kennedy, FJ. 

NE Ok1aholllR, Corpus 
Christi, TX, E Wash-
ington and SW Nevada 

INVOLVING PUBLIC DOMAIN  

DATE(s) OF TEl'll SIMULANT / AGENT "poSED 

18 - 19 Aug 1949 Soap Bubbles 

Mar - Apr 1952 FP 

15 Ja 
1953 

24 Mar FP 

Sep - Oct 1953 FP and 
spores 

21 and 26 Mar 1956 FP 
502 

30 Nov 1957 
6 Feb 1958 

25 Apr 1958 
20 Mar 1958 

FP 

1959 - 1960 
Test Noo 
A-I 
A-2 
A-3 
A-4 
Ao·5 
A-6 
A-7 
A-8 
A-9 
A-I0 
A-ll 
A-12 
A-13 

Date 
13 Aug 
15 Aug 
18 Aug 

2 Oct 
5 Oct 
7 Oct 
9 Oct 

12 Oct 
10 Feb 
12 Feb 
15 Feb 
19 Feb 
22 Feb 

FP 

JUD - Aug 1961 
Feb, Mar, and Jun 1962 

May, Jun 1961, 
Jan - Mar 1962 

FP 

Summer 1962 FP 

IV-F.-



LOCATION  OF TEST 

, HO 

Dugway Proving Ground, 
UT 

Chippewa  National 
Forest, MN 

San Francisco, CA 

Wambaw Swamp 
Frsncis Mari<l,n 
National  Forest, SC 

Fort Wayne, IN 

Victoria, TX 

Oceanside, CA 

Searcy, AR 

East Central Texas 

Charles Lathrop Pack 
Demonstration Forest 
of the University of 
WA 

Cambridge, MIl 

DATE(a) OF TEST SIMULANT/ :U_SE)1 

MAY - Sep 1963 1'-P 
J,er - Oe t 1964 
Ma 965 

17 - 21 May and FP 
15 Aug 1963 
4 Sep 1963 FP 

Jan - Aug  1964 FP 

Mar 64 - Mar 1968 FP 

Jun - Aug  1964 FP 

29 Jul 1964 - 5 Feb 1966 FP 

Ju1 - Aug 1965 LP, FP 
Ju1 - Aug 1965 LP, FP 
9 - 29 Ju1 1966 GlaBs beads & fluorescent 

tagged cork 

Jun - Ju1 1967  FP ) 
Sep 1967  - May 1968 FP 

1967 Glass beads, fluorescent 
tagged ground cork 

Nov 1968  FP 

Aug - Nov  1969 FP 

, r 

IV-E-3-2  



TABLE 6 

BIOLOGICAL FIELD TESTING  
ANTI-CROP  

PATHOGENIC AGENT  
NOT INVOLVING PUBLIC DOMAIN 

LOCATION OF TEST 

Dugway Proving Ground, 
UT 

(Crop Grd #5) 

, 
\ 

Avon Park AFB, Avon 
Park, Florida Bombing 
Range 

ACm1C Rosemount 
Lab, 

MN 

&Ft 
FL 

DATE(s) OF TEST 

18 - 27 May 1952 
12 52 - 26 May 53 
21 Ju1 - 24 53 
12 Nov 53 - 16 53 
Apr - Aug 1954 
14 Oct 54 

Nov - Dec 1954 

12 Ju1 1955 

Apr I, May I, Jun I, 
& Ju1 1, 1956 & 1957 

SIMULANT/AGENT USED 

Rust 
Stem Rust of Wheat 

Rust 
Rust 
Rust 

Whe,at St.em Rust 

Wheat & Rust 

Wheat stem rust (killed spores) 

Rice blast 



.. , 
LOCATION OF TEST 

South Carolina -
Georgia Coast  

Morria, Waseca, Le 
Sueur] Crookston, 
Duluth, & Rose-
mount, MN 

Crookston, MN: 
Rosemount t MN; 
Rapid City, MN 

Intersection of US 
Highways 60 and 441, 
Yeehaw Junction, 
Florida 

Hays, Kansas 

Experimental Station, 
Beaumont, TX 

Langdon, North Dakota 

Yeehaw Junction,  
FL  

TABLE 5 

BIOLOGICAL FIELD TESTING  
ANTI-CROP  

PATHOGENIC AGENT  
INVOLVINC: PUBLIC DOMAIN 

DATE(s) OF TEST SIMULANT/AGENT USED 

Nov & Dec 19-52 Dyed Lycopodium Spores Seed-dyed 
Cereal Rust Spores 

May 1953 

Rosemount - 5,7 Jun Wheat Stem Rust 
1955; Rapid City -
3 Jun 1956: Crookston 
19 Jun 1956 

15, 18, 19, 20, 24, Wheat Stem Rust 
27 Nov & 1 Dec 1956 

7 May 1960 Wheat Stem Rust 

Summer 1959 Rice blast 

12 Jun 1960 Wheat Stem Rust 

Nov, Dec 1968 Wheat Stem Rust 

TU_'V_I;_' 



LOCATION OF TEST 

Edgewood Arsenal, MD 

Crooks ton, MN 

Avon Park AFB, YL 

Casselt.on, ND 

Crookston, MN 

Stillwater, OK 

Hayes, KS 

L1n,,01n, NEB 

Rosemoun t, MN 

Langdon, NIl 

Crow1",y, LA 

Avon Park AFB, FL 

TABLE 5A 

(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 

ANTI-CROP 
BIOLOGICAL AGENTS 

INVOLVING PUBLIC DOMAIN 

DATE(s) OF TEST  

1949-50  

1964  

1954-1957  
1960  
1964  

1964  

1956-57  

1963-67  

1960, 64, 65  

1964-65  

1955. 57. 64  

1960, 64  

1963, 64, 68, 69  

1 Apr 1965 - 31 Oct  
1965  

SIMULANT/AGENl' USED 

TX or TX s1mu1ant 

TX 

Cereal Stem rust spores 
None 
LX He1minthqsporium oryzae 

TX 

TJ( 

TX 

TX 

TX 

TX 

LX and- He1minthosporium oryzae 

LX 

IV-E-5A-1  
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FAS IGovernment Secrecv INovembet' 1999 News III Index ISearch IJoin 
FAS 

Congressional Record: November 10, 1999 (Senate) 
Page S14533-S1457l 

STATEMENTS ON INTRODUCED BILLS AND JOINT RESOLUTIONS 

By Mrs. FEINS TE IN : 
S . 1902. A b i ll t o require disc l o sure under t he Freedom of 

Act regarding certain persons a nd records of the Japanese 
Imperia l Army in a manner that does not impair any investigatio n or 
prosecution conduc ted by the Depar tment of J us tice o r certain 
in t e l l igence matters, a n d for other purposes; to the Commi t tee o n the 
Judiciary. 

Japanese Imperial Army Disclosure Act of 1999 

Mrs. FEINSTEIN. Mr . Preside n t , I r i se t oday to introduc e the Japanese 
I mp e rial Ar my Disclosure Ac t o f 1999. 

This l egi s lation wi l l requi r e the d i s closure under the Fr eedom o f 
Information Act clas s i f i ed r ecord s a nd document s in the po s sess i on of 
t he U. S . Governmen t regar ding che mical and bio l ogica l experime n ts 
carried ou t by J apan duri n g t h e course of t he Second Wo r l d Wa r . 

Let me p re face my stateme nt by maki n g clear that n one of t h e remarks 
that I wi l l make in d iscus sing this legislation s h o u l d be considered 
ant i-Ja panese. I was proud to s erv e as the President of the J apan 
Soc i e ty of Nor t hern Californ i a, a n d I have done e verything I can t o 
foster, promo te , a n d develop p o sitive r e lation s betwee n Japan, the 
United States, China , a nd other states of t h e r egi on. Th e legi slation I 
introduce today is eagerly sou ght by a large numbe r of Californians who 
bel ieve t ha t t here is an effort to keep in fo rmation a bou t p ossibl e 
a trocit ies a nd experiments with poisonou s gas and germ warfare from the 
pubi c r e cord. 

One o f my most important g oals i n the Senate is t o see the 
devel opmen t of a Pacific Rim community that is peaceful and stable. I 
have wo rked t owards this end f or ove r twenty years . I i nt roduce t hi s 
l egislat ion to try to heal wo unds t hat sti l l r emain, parti c u l arly i n 
Ca lifor nia' s Ch i nese - American commun ity. 

This l e gisl a tion is n eeded b ecause although the Second World War 
ended over fift y y e ars ago - - and with it Japan ' s chemical a n d biological 
we apons experime ntat ion programs--man y o f t h e reco rds and document s 
regarding J apan 's wartime act i vit i es remain c lassif i ed and h idden in 
U. S . Government a r chives and r epo sitori es. Even worse, acco rding to 
some scholars , some o f t hese recor d s are n ow being inadver t ently 
d e s t royed. 

For t h e many U. S . Army ve t era n's who were s ubj ect t o the se 



experiments in POW camps, as well as the many Chinese and other Asian 
civilians who were subjected to these experiments, the time has long 
since passed for the full truth to come out. 

According to information which was revealed at the International 
Military Tribunal for the Far East, starting in 193 1 , when the so-
called "Mukden incident" provided Japan the pretext for the 
occupation of Manchuria, the Japanese Imperial Army conducted numerous 
biological and chemical warfare tests on Chin ese civilians, Allied 
POWs, and possibly Japanese civilians as well. 

Perhaps the most notorious of these experiments were carried out 
unde;,r General Ishii Shiro, a Japanese Army surgeon I who, by the late 
1930's had built a large installation i n China with germ breeding 
facilities, testing 
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grounds, prisons to hold the human test subjects, facilities to make 
germ w€apons, and a c rematorium for the final disposal of the human 
test victims. General I shii's main factory operated under the code nQme 
Unit 731.\ 

Based on the evidence revealed at the War Crimes trials, as well as 
subsequent work by numerous scholars, there is l ittle doubt that Japan 
conducted these chemical and biological warfare experiments, and that 
the Japanese Imperial Army attempted to use chemical and biological 
weapons during the course of the war, included reports of use of plague 
on the cities of Nin gbo and Chan gde. 

And, as a 1980 article by John Powell in the Bulletin of Concerned 
Asia Scholars found, 

Once the fact h ad been established t h at Ishii had used 
Ch inese and others as laboratory tests subjects, it seemed a 
fair assumption that he also might have used American 
prisoners, possibly British l and perhaps even Japanese. 

Some of t h e records of these activities were revealed during the 
Tokyo War Crimes trials, and others have since come to light under 
Freedom of Information Act requests, but many other documents, which 
were transferred to the U.S. military during the occupation of Japan, 
have remained hidden for the past fifty years. 

And it is precisely for this reason that this legis l ation is needed: 
Th e world is entitled to a full and compel record of what did 
transpire. 

Sheldon Harris, Professor of History Emeritus at California State 
un iversity Northridge wrote to me on October 7 of this year that: 

In my capacity as an academic Historian, I can testify to 
the difficulty researchers have in unearthing documents and 
person al testimony concerning these war crimes * * *. Here in 
the United States, despite the Freedom of Information Act, 
some archives remain closed to investigators * * *. Moreover, 
"sensitive documents--as defined by archivists and FOIA 
officers--are at the moment being destroyed. 

Professor Sheldon's letter goes on to discuss three examples of the 
destruction of documents relat i ng to chemical and bio l ogical warfare 
experiments that he is aware of: At Dugway Proving Grounds in Utah, at 
Fort Detrick in Maryland, and at the Pen tagon. 



This legislatio n e stab lishes , within 60 days a fter the enactment of 
the act, the J apan e s e I mpe rial Army Records I nteragency Wo rking Group, 
including r epr esenta tio n by the Department of state and the Archivist 
o f t he United States , to l ocate , ide ntify, and recommend f or 
declass ification all J apanes e I mperia l Anny records of the United 
states . 

This Int e r a g e ncy Work Group , which wi ll remain in existence for three 
years, i s t o locate , ident i fy, i nve ntory , recommend for c l assification, 
and make ava ilable t o t he public all c l assified I mperial Army records 
o f the Un i ted States. I t i s to do so in coordination with other 

a nd to s ubmit a r epo rt to Congres s describing its activities. 
I t is my belie f t ha t t he e stabl i shment of s u c h an I nteragency Working 

Group i s the best way t o make sur e t ha t t he documents which need to be 
declassi f ied wil l be decl assified, a nd t hat t h is process wil l occur in 
a n order l y and expeditious manner. 

This l egis l a t i o n a l s o i ncludes excep tions which would allow the 
I n t eragency Wor ki ng Group to deny release o f r ecord s o n t he basis of: 
1 . Reco rds wh ich may unfai r ly invade an i ndi v i dual ' s privacy; 2 . 
Records which adversely a f fec t t h e nationa l security or i nte l ligence 
capabi l i -ci, i es of the Un i ted States ; 3 . Records whi c h mi ght II ser iously 
or demons trab l y i mpair re l ations between the Unit e d State s a nd a 
f oreign government "; and , 4. Re cords wh i ch mi ght contr i but e to t he 
development o f chemical or b i o l ogical capabi l ities . 

My purpose in int roducing this legislatio n is to he l p t hos e who were 
victimized by these experiments and , with t he adage "t h e truth s hall 
set you free" in mind, help bui ld a more pe aceful As i an- Pacifi c 
community for the twenty-f irst c ent ury, 

First, the declassificat ion and re l ease o f th i s mat erial will hel p 
the victims of chemica l and biological warfare experi me nt a t i o n c arried 
out by the Japane se Army during the Second Worl d War , a s wel l as t heir 
families and des cendants, gain in f ormation about wha t occurr ed to them 
fifty years ago. If old wounds a r e to hea l , t he r e mus t b e a ful l 
accounting of what happened . 

Second, and perhaps j us t as i mpo r tan t l y , t hi s l e gi slatio n is i nt e nded 
to c reate an environment of hones t dial ogue and d i scussion i n t he Asi a -
Pacific regi on, so that the count r i es and peopl e of t he r eg i o n c an mo ve 
beyond the probl ems t ha t have plagued u s f o r the pas t century, a nd work 
together to bui l d a peaceful and prospero us As i an-Paci f ic community i n 
the next century. 

I f t he countries o f Asia a re to b u i l d a peacefu l communi ty it i s 
n ecessar y tha t we deal full y, f airl y, a nd ho nest l y wi th the p a st . It is 
on l y by do ing so that we can a void r epeating t he mi sta kes of t he p ast 
and build a more j ust wor ld f or t he f u t ure. 

Indeed, as Rabbi Abraham Cooper has remar ked, "Si nce t he e nd of 
Worl d War I I , professed ne ut ral na t i o ns l i ke Sweden and Swit ze rland 
have had the courage t o take a pain fu l l ook back at the i r World War II 
record; can Japan be a l l owed to do anyt h i ng l ess? " 

I hope t hat my colleagues will join me in suppor t of this 
l egi s l a tio n . 

Mr. President I I ask unani mous consent t hat the Oct ober 7 lette r by 
Professor Ha r ris and an a r ticle outlining some of the scholarl y 
r esearch o n t his i ssue: "Japan's Biological Weapo n s : 1 930- 1 945 ," by 
Robert Grome r , John Powell , and Burt Roling b e pri nted in the Reco r d. 

There being no objection, the materia l was order ed to be pr i nted in 
the Record , as f o llo ws: 

Granada Hill s, CA, 



Octobe r 7, 1999. 
Ho n. Senator Di anne Fe i n stein, 
Hart Senate Offi ce Building, Washi ngto n, DC . 

Dear Senator Feinstein: Severa l Asian Ame r ican act ivists 
organizations in Ca l ifornia, a n d o rgan i zations repre senting 
former Pr i soners o f War and I nternees of the Japanese 
Imp e rial Army, have i ndicated to me that you are proposing t o 
i ntroduce legislation into t he United States senat e that 
c a ll s for fu ll disclosure by the United States Government of 

 records it possesses conce r n ing war crimes c ommitted b y 
membe r s o f the J apanese Imperial Army. I e ndorse suc h 
legis l ation enthusiastically. 

My support f o r the f u ll disclosure of American hel d records 
r elating t o t he Japanese I mp e rial Army's wartime c rimes 
against humani ty is both personal and pro fessi onal. I am 
aware of the terr i bl e suffering members of the I mperial 
J apanese Army imposed upon innocent Asians, prisoners o f war 
of vario u s nationalis t s and civilian inte rne e s of Al lie d 

These inhumane acts were condoned, i f not ordered, 
by t h e highes t authorities in both the c i v ilian and military 
branches of t h e J apanese government. As a consequence, 
mi llions of p e r sons were ki l l ed, maimed, tortured, o r 
experienced acts o f violence t hat included human experiments 
rel ating t o biological and chemical warfare research. Many o f 
t h ese a c tions meet t h e de fin it i on o f "war c rimes " u nder 
both t h e Potsdam Declaration and the various Nurembe rg War 
Crimes tria l s held in the p o st-war perio d. 

I am the aut hor of "Factories of De ath , J apanese  
Biologica l Warfare, 193 2-4 5 , and the American Cover-up l1  

(Rout lege : London and Ne w York; hard cover editio n 1994; 
paperback printings, 1995, 1997, 1 998 , 1999). I discove r ed in 
the course of my research f o r t his book, and scho l arly 
art ic l es that I published o n t h e subject o f Japane se 
bio l ogical a nd chemical warfare prepar at i on s, that members of 
t he Japanese Impe r i al Army Medical Corps commi tted heinou s 
war crimes . The s e included invo luntary laboratory tests of 
va r i ous patho gens on humans --Chinese , Korean, o ther Asian 
nat i onal i ties , and Allied prisoners o f war , i ncluding 
Americans . Ba rbarous acts encompassed live vivisect i o n s , 
amputations of body parts ( fr e quently without the use o f 
a nesthesia) , f rost bite exposure to tempe ratur es of 40 -50 
degrees Fahrenh eit be l ow zero, i n jection o f ho rse blood and 
o t h er anima l b l ood into humans, as well as oth e r h o rrifi c 
experiments. Wh en a tes t was completed, the human 
experimented was " sacr i ficed", the euph emism u s ed by 
J apanese sc i entists as a substitute term f or "kill ed." 

In my c apacity as an academi c Histori a n , I c a n te s tify t o 
the diff i culty r esearcher s have in unearthing d o cumen ts and 
p e r sonal testimony conce r n ing t h e se war crimes. I , and other 
r esearchers, have been d eni ed access t o militar y archives in 
Japan. These archives cover act i v i ties by t he Imperial 
Japan ese Army t hat occurred more than 50 year s ago. The 
documents in quest i o n c annot conceivably contain informat i on 
that wo u l d be cons ide red of impo r t a n ce t o "Nati on al 
Security" t oday. Th e various governments in J apan for the 
past half centur y have kep t these archives firml y closed. The 



fear is tha t t he i nformat i on c ontained in the archive s will 
embarrass previous governments. 

Here in the United States, despite the Freedom o f 
Information Act, some archives r emain closed to 
investigators. At bes t, the arch ivis ts in charge , or the 
Freedom o f Info rmation Off icer at the archive in question, 
select what documents t hey will allow to become public. This 
is an unconscion able cact of arrogance and a betraya l of the 
trust they have been given by the Congress and the 
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Pres i dent o f the United States. Moreove r, " sens itive" 
do cuments--as de fined by archivists an d FOIA of ficers --are at 
the moment being destroyed . Thus, hi s t orians and concerned 
c iti zens are be ing deni ed fac tual evi dence t hat can s h ed some 
light on the terrible atrocities committed by Japanese 
m:ilitarists in the past . 

Tbree e xamples of t his wanton des t r uc tion should be 
suffici ent ly illustr ative o f t h e dan gers t hat exist , and 
s hould reinforce t he obviou s necessit y f or prompt passage o f 
legislation you propos e to introduce into the Congr ess : 

1 . In 1991 , the Librarian at Dugway Proving Gro unds, 
Dugway , Utah , denied me acces s t o the archives at the 
f acility. I t was on l y t hrough the i nterve ntion o f the n U. S . 
Repres e ntative Wayne Owens, Dem. , Utah, that I was g i ven 
permission t o v i sit the fac i lity . I was not shown all t h e 
holdi ngs relating to Japanese medical experiments, b ut the 
l i t t le I was pe r mitted to examine r evealed a great deal of 
information abou t medi cal war crimes . Sometimes after my 
visit, a person with int imate knowledge of Dugway 's 
operations, informed me that " sens i tive" documen ts were 
destroyed there as a d i rec t r esult of my research in t heir 
library . 

2 . I conducted much o f my American research at Fo r t De trick 
i n Frederick, Md . The Publ ic I nfo rmation Offi cer there was 
e xt reme l y h e l pful t o me. Two weeks ago I teleph on e d Det r ick, 
was informed t hat the PIO h ad r etired l ast May. I spoke with 
t he n ew PIO, who to l d me that Detric k n o longe r would discuss 
past research a c tivities, but wo u l d d isclo se information only 
on curre nt pro j e c t s . Later that d ay I telephoned the r eti red 
PIO at h is h orne . He i n formed me t h at upon r etiri n g h e was 
told t o "get rid of t h at stuU", mean ing i ncri minating 
doc ument s r e l at ing t o Japanese medi cal war cri mes . Detrick no 
longer is a v iable re search cen ter for historians . 

3. Withi n t he past 2 weeks , I wa s in formed that the 
Pentagon, f o r " s pace r easo ns ", dec ided t o r id itself o f al l 
b i ological war f a r e documen ts i n i ts ho l d i ngs prior t o 1949 . 
The date is i mportan t, because a l l war c rimes t rials against 
a ccused J apanese war criminals were terminated b y 19 49. Thus, 
current Pentagon mater ials could not i mpl icate alleged 
Japanese war c riminals. Fortun a te l y, a private research 
fac i lity in Washington vo l unteered t o r e tri eve t h e documents 
in question. This research fac i l ity now holds the doc uments, 
is cur rently cataloguin g t h em (es timated compl et ion time , at 
l east twelve months) , and is guarding t h e documents under 
"ti ght secu r i ty . " 



..

Your propo s ed l e gislation must be acte d upon p r omptl y . Ma n y 
o f t h e vict ims o f Japanese war c rime s ar e e lder l y. Some o f 
the victims pass away daily. Thei r s uffe r i ng should r eceive 
r ecognition and s ome compensation. Mo r eov e r, History is being 
c heated . As d ocuments d isappear, t h e s to r y of war crime s 
committed in t h e Wa r I n The Pac ific becomes increasingl y 
d ifficu lt t o describe . Th e end r esu l t wi l l be a dis to r ted 
picture of r ea l i ty . As an Histo r ian( I c annot accept thi s 
inevitability wi thout v i go r o u s p rot est . 

.. Pl ease e x c us e t he l ength of thi s l e t ter. However, I d o h op e 
that some of t h e a rguments I ma de in cOlrunents above wi ll be 
of some assis tanc e to you as you p r ess f or passage o f the 
proposed leg is la t i on. I will b e h a p p y to be of a n y a ddit i o n a l 
assistance to you , s hould you wish to c a ll upon me f o r 
f u rther info r mation o r document a t i on. 

Si nce r e l y you rs, 

Sheldo n H. Har r is , 

Prof essor o f Hi sto r y e me r i t u s, 
Californ ia Sta te Univers i ty, No r t hridge. 



.. I can't just sit idly by and read a newspaper account that says: 'We are bringing in anthrax,laced 
scrub suits or letters to be destroyed,'" she said. "I mean, come on, this is not something that 
people are comfortable with. And if they are to be ccmfortable with it, we have to have the 
information in advance." 

She also asked Fort Detrick for daily upcates on the Area B-11 clean-up. And she assigned a city 
official to sit on the fort's Restoration Advisory Board, a group of citizens the Army regularly 
updates on the clean-up and other base activities. 

The mayor assigned Dan Patton, the city's coordinator of health and safety, to the board. 

Ms. Mitchell said the Army recognized the importance of good ccmmunications with City Hall. 
'That's one of the reasons we thought it was important to have someone from the city sitting on 
the Restoration Advisory Board," she said. 

The bdard meetings are open to the public, and Ms. Mitchell said she didn't know why city 
officials not attended in the past 

'We do try to make that effort so everybody does know what is going on," Ms. Mitchell said. 'The 
intent is to be open." 

As for daily updates on the cleanup, Ms. Mitchell said they were available to everyone at a Web 
site about the cleanup (www.armymedicine.army.mil/detrick/areab/summary.cfm). 

The invitation to the Web site did not satisfy Ms. Dougherty. 

'-;;'s not sufficient for our purposes," she said. 'There are things that Fort Detrick is not prepared 
willing to share with the general public that the public safety community needs to know about" 

Information supplied to City Hall would not necessarily be disseminated to the general public, Ms. 
Dougherty said. 

"This might seem like an insignificant issue to the people at the fort, but it is not insignificant to 
the people who live in Frederick," she said. 

Residents have told Ms. Dougherty they fear health risks from the base, but the city can't calm 
the public without the right information, she said. 

'There must not be a huge health ccncern because people that work at the fort generally live 
here. But let's be sure we are ocmmunicating the details to the neighborhood," Ms. Dougherty 
said. 

"You will never convince a grandmother that her grandsons didn't get the flu ... because of 
something that is being burnt at Fort Detrick. But, scientifically speaking, I'm willing to listen," she 
said. 

'The important thing is that we know what's ccming in and that we know in advance so our public 
education campaign can be prepared," Ms. Dougherty said. 

samiller@frederjcknewspost.com 

mailto:samiller@frederjcknewspost.com
www.armymedicine.army.mil/detrick/areab/summary.cfm
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AUTHORIZATION FOR RELEASE OF PROPERTY AND INFORMATION 

\ /1 . 
hereby give my permission to The Kristen Renee 

Foundation to use the photos of myself, my husband Ralph Gaver, and/or any other 

photos I choose to provide them, for the Foundation ' s use in any manner it deems 

appropriate in accordance with the cancer cluster and groundwater contamination 

investigation on behalf of myself, my family and other residents. 

I also give them permission, release and hold KRF harmless and able to use my 

personal or family medical information and any other information I choose to provide 

them including all paper, electronic, video belonging to me that I choose to release. 

Signed: 

\LM-IffrJ 0,....., / VI 1'"5 ')'\ ' L.. j't", "" (ic \J-t,.. Date: / 0 - / 3 I U 
(Sig . and Print Namey 

Witnessed by: 

Date: _ ___.____ _ _ 
(Sign and Print Name) 
























































