
I lSECTICIDAL RESIDUES ON GARDEN CROPS 

D EFFECT OF PROCESS G 

By 

RICHARD ALLAN NYQUI ST 
II 

Bachelor of Arts 

Augur-tana College 

Rock Island, Illinois 

1951 

Sul:mitted to the faculty of the Gr aduate School of 
the Oklahoma Agricultural and Mec:nanical College 

in partial fulfillment oft.he require ents 
for the degre of 
MASTER OF SCIENCE 

May, 1 953 



INSECTICIDAL RESIDUES ON GARDEN CROPS 

11.ND FZ:'FJWT OF PROCESSHIG 

Thesis Approved: 

309053 



St1l,r:i:L t,ted f~-:orn 
ltf?·tcu.1t.u1··al 

tl1(3 C~rr.~dt:LD,te 

by 

Bnchclor of i\rts 

A11gt1sta11.a Golle,~e 

:aoc}~: .Isl::1.J1Ct, Illi:n.oi~ 

1951 

o:c· tbe 
to t] 

Cil02S 

m1d Uechanica1 Gollec;o :1.n partiftl fulfillment 
of t}J:3 rerrui:ron1ci1ts f~or t}1G rler~roe of 

I,,i?1STEil OJ? f)Cil~LJGI; 
19:53 

of 



to 

for 



• • • .. Q ~. ~ • .. .. • .. .. • J_,\[ 

.. .. .. .. • ... .. • ,. .. .. • • .. • .. • " 

;J 
" • • '~ .. • .. • • .. • " • 

• ... .. • ., • • .. • .. .. .. " " • 

• .. • .. .. .. 0 .. • 

.. .. .. .. • .. .. ~ " ~ .• ~ • .. .. 

" • .. .. • .. • ~ • • 



In tba f:teld of ai,:icw. ture, one of the gro!rtest pro,Jloms is that 

of controlling har:mful insect,~3. This 1':as boen tbne pr:L;1.:E1rily tbrough 

tLe use of insecticicfas. 'Ji.1:1en these i:aE1oct:i.~i'3'.:Js are applied to soil 

or pl&.nts, there a:r·e , . ., _;~.,c,rel f~ctors to be t.a}::cm into oorwideretion. 

In applying insecticiilm.;1 to the ooil, the concentration mu.st ho kept to 

n minim.urn to prevent i11te1~foY·cnci::.~ with need gormination or oven complete 

steriliwtion or tho soil, y~t the qu.c"1ntity must be sufficiont to 

i:nhibit insuct inf:;;st~t.ion. .ti. fro:•ther hczard :liltl.j" r0:Jul.t f:ron n;r>licati<:m 

of insoeticBe to tho zoil if it ie t1ti:sorbed into tha plant through iJ1e 

roots tn1d transloeatod, 'thus rendering the :Jlrmt toxic to !:,l'iln 01' animcl 

upon i:r,;5ostiou. In th8 cU.rect 1!1pplic.stiori o.f the inseetic:tde to tho 

leaves, tha concentrit,ion rr11.11;r~ l".llso be limited in order to p.r0vent :_:>l?.:nt 

injury, but must be grco_t, enouzb. to control tbe :tnscct pest. The pro1:.1em 

of 'the plant. All this mu.st he known before a,-.y of tho produce can be 

1n.,;r!rnted acco:ed:i:ne; to p2:-epc:ribed sta.r.ciards. 

In this inve:3tigntion, the primr-rr-lr interest w,rn to detorrni.11.e the 

ef'f oct of 13 iff crent i:irocossi:ng n:othod.s of tJ,.e ,mount of i11secticid.sl 

residue present with the view of !Iov'31oped tochn:lquss uh:lct. le~.v,z; a 

minimu.i"l\ reJidua., thns lc)a~.,inrt tb,;i product. loss toxic upon ingost:lon. 
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t . . .. ('6 '') sec 1.c1~e . , 1:;- • 

T1,e otructurPl con£:t11Jrfl.t,ion. ±'or 
ell ...... - ........ 

uz,:3 oi' lindane (f;). 

. 
:LS • ~)3 tHVi: 1·~(:) (9) 

It is pr~cticc:!11~c :tnso1.nb1a 

ficetone 
Benzene 
Grir bon i~etr~. chlor :lc1 e 
Ghloroforn 
C;rcl.o!:]e,:ane 
1;,:thyl alcohol 
r~t.hylene dichlor:tde 
Kerosene, ordinJ:ry 
Ecthy1 ~1lcohol 
I ,~1ono 

1~3.5 
28.9 
6.7 

2/i .• O 
36.? 
20.,s 
2n.9 

""'I ...... :;.1.,:1, 
"'{l .i} 

21,,..,7 

'* After "W't11 (Jer LiTI>'.:O:ll -;;£,() 1.n 1912 ,1iGCOVEll'.'(ld the mdst,c':\!)l!:G D1: ·l:,Le 
:isomer. 
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An.alytic~l h·ocedures for P1;A,.r, ,athion and Lind.~no 
T i .:. r 1 II' , 1211J B a .. • - .,,.. ... 

Par~thion 

'I'l:ie first method., dcv>;)lo;iod by Averell and Ifor:eis (12), i3 a color ... 

a.1n:i.rl0 group tdth su.bsoq,u.e:nt diazotization a11d col~ling ,Jith 1:-(naphthyl)-
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craphic ;.i1Gthcd (:U.) ~ a. cry<}soopic mErthod (:?.2), and a r1~ .. ll1JS•isr.:rtope 

cUJ.ution motl10d {~!)). !n this :i.nvostigtl't,ion, t,ha tot.al crt;11:nlc chlor:hfo 

met.hod wns used :f:'or the quu1:;i::.it:itive ,'ietorminl!tion cf 1indane 1~es:tdues. 

on pinnts. 'l'his :mathod is h;qo0d y;r,pon the libcrrrt,ion of th$ chlorir1to by 

r;,3:f'ltv-d.ng with ru:tallic eodium., ar1d prec~ipi.tr,t:ix1i the free ohlorlde :tons 

lJi'l:.h a \:nown qut1ntity of s:UvGr nitrate, and traatlng the e:ll'.ea::m silver 

ions with potissivn iodide nr;lng a. htti:"!ored starch solution r.is an 

indicator. This r.:et.hod of titration of hslides rw..:: de~veloped by .riic1oan 

eml Van Slyke (:?Ji-). The 1.1ndtt11e residue vms (:3;>('.traoted f'rom the plants 

with benzene. An oliquot of the ox·tract wnn chromatogrr:iphed th:rotlfih a 

column pr.H31:t::id nit.h 2: ;_mrts 0tt,ripl,ua;us cltJy and 1 part hyflo-supo1 ... cml, 

follo-uoo by ~&1ree 15 :r:il.. port:i.ons of benzene. to tho:t.•oughly remove 'LLe 

ir1secticide fron the eolu.mn. '1'310 benzene r1t1s cvapo:r~ted, ~nd the Lin

dane residue was taken 11.p in faopropano1, a.nd reflt1Xec1 u:i:th sodium fen• 

two hours. Tho c;olution \JnS e.oi,:''Lf:ted wit.h.. nitric acid, nnd the chloride 

ions p:cec~~itatoa uith oilvGr nitr~to. The izdlvcr chloride 'Has removed 

anrl tbe oY.'eess silver nitrat,~ t:it:r~t.ed 'fJ:ith potassium ioclide. Tho 

ar:1ou:nt of 1inr.fo.rlo residua o:n tb.e plan~s ,.-1as c~J.culetod by the r1r·1ot!:nt of 

chloride determined. 
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Dute of 
Teot 

11-25-01 

11-25-51 

11-25-51 

11-25-51 

11-25-51 

5-9-52 

5-9-52 

Trible. I 
£':cnidUB:-J of Liru.1tH'.i.C and .!?1.::rntbion 

Recovorcd from 
S11ixt2eh, .'.Jofas Chal:"t1, Be,1·n:J, .Pean, .~.nd Gror1dora 

Fc)i·mii. 
l~tio:n 

iJll!J ""'"" I •11!! I O w:...:.~J<~k ... _..., ___________ .,.,. __ ~--·~,i~ 
Pc1":i.od 1-'.:::ru:nds n;};ry 
aft*1r "i'mriC!:!:!:'.l'G 
t:reat-· rtF']?li.orJ .PGr 

DntJt, 1 hour 

Dust 9 a~ys 

·:1ettt'tblo 1 hour 
por!der 

':;ottn'ble I;. dey;; 
ponder 

\ot't".l.hl.e 9 rhya 
;}or;d.er 

Du;:::;t 1 hour 

Dust 

tnulsio11 1 hoUl~ 

:Jmil.s:ton 

o.7--0.9 

1.2 

1.2 

1:oxicant 
L:tn:dtHlO 

Loss 

5.1 9:?. •. l 

6.9 

··---

o • .3 

0.5 

o.6 

'-.:(1<:iovercd 
Porntldon 

91.7 

11.3 

;U;..O 

0.3 

7.1 

o.o 100.0 



Dato of 
Test 

5-9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

T blo I , ·ontinuod 
.'esidu-.. s of Lin au and i>arathion 

Roe vere<l 1"rom 

11 

Spi. ch, '•,dos C ... rrd , Beans, P an, -nd Cr wc!o::.."s 

Formu- Period ?oUl'l'la PP' 
lntion oft Toxicant '.i.'o ·icant Recovor .. d 

tre3t- s.pf)lie<"1 uor Li 1 one Parathion 
ment "!Cl"O 

'pinach / Loos % llJ !JS 

,ett bl 1 ho1Jr 9.8 15.6 
po·;,der 

'i ettc..hle 3 , :,yo 1. 0 S9.8 1.9 87 • . :., 
po1dor 

,ett~bJ..O 6 days 0 . 2 98. 0 o.o 100.0 
po,Jdcr 

.. ett ble 9 day ... o.o 100. 0 0.1 99.1 .. 
po .der 
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011 

Otl 

or1 





Table 2 
The ,, f E3t. Throe Sepeir!.!t e .:a!Jhing::; bavo on 
the Amount of Lindano and Pnrathion L6Si U 

Removed rom pi ach, ·ust re Geo s, S• i::;s 
C1 rd , Beans, qnd Crowdors. 

D te Fot·mu- Period Pd. Insecticide PP · I ns cticic e 
1 t i on a tor on Ve table on Vegetable 

t t - Before '1iashi~ M't er v·, ..... · in 1 
raont Linda e Par thion Lindcne Para ion 

Spino ch 
1• Loss f· Loss 

11- 25- 51 Dust 1 hom.· 64.7 2 . 8 s.1 71.9 

11- 25- 51 Dust 4 days 9 .• 6 3. 5 2. 3 34.4 

11- 25- 51 Dust 9 days 5.1 2.4 1.0 58 . 3 

11- 25- 51 Emul.oion 1 hou:t 69. 2 11. 3 --.. - 9. 6 15. 0 

11- 25- 51 Emulsion 4 <layo 11. I+ 6. 3 5.1 19. 0 

11- 25 ... 51 Emulsion 9 days 6.9 1 .1 .. 0 . 5 64.3 

11- 2.- 51 ,iettr!.blo 1 hour 67.1 2/i,. O 
Ol1d r 

11- 25- 51 ~·;et table I;. ays 29. 6 5. 6 5. 3 5.4 
powder 

11- 25- 51 .:ett ble 9 d ys 0.9 ---- ---- 0.1 f;8 . 9 
l, po··1der 

5-9- 52 Dust 1 hour 9.8 5. 8 2.7 72. 5 2. 0 65. 5 

5-9- 52 Ou.st 3 dr.1ys 1.4 o.J 1 .1 .. 0 . 0 0 .0 100 .0 

-9- 52 Dust 6 d ys 0. 3 0 . 2 0.3 o.o 0.1 50. 0 

5- ., 52 Dust 9 d ys o.o O. I+ 

5-9-52 Ern llsion l our 9.9 '.~3 . 0 3.4 65.7 6. 1 73 .. 5 

5-9- 52 & ul::lion 3 days ? ') -·:"'. ... 7 .1 o.o 100. 0 2. 0 71. 8 

5-9- 52 Bmulsio 6 days 0. 5 o., .. 0.45 10.0 0. 5 

5-9- 52 Emulsion 9 d ys o.6 o.o O. I:, 33.3 



Table 2, Continued 
The f~ffect Thr e Sepa. · t e ',.oshingn h~ve on 
tl o mount of inrhne and Parathion nesic uc 
ner:i.oved 1.rom Spin .... ch , .ust rd Greens, .;,Wiss 

Ch rd, Beans, and Crov:dern . 

Dote 

5-9- 5 

5-9- 52 

5- 9- 52 

5-9- 52 

Formu
lation 

Period 
fter 

treat
r:ient 

iiettable 1 hour 
po der 

1ett blo 3 days 
pow er 

,cttabla 6 days 
powder 

:ett. ble 9 days 
por1cler 

· 12- 13- 51 Dust l lour 

12-13- 51 F:Jnulsion 1 our 

12- 13- 51 l'Ottable 1 hour 
po,d 

16-52 Emul~ion 1 hour 

Enuloion J days 

6-1 52 • . ulsion 1 hour 

6-16- 52 Emul~ion 3 d~ys 

52 Emuls'on 9 dayo 

PPr Insoct.icido 
on Vegetable 
Before },as 1inr.{ 

Pi i• Insocticirle 
on Ve ct ble 
A ·tor ~:ashtlg 

Lin fl.ne P9rnthion Linc'l~nc N'a,. a't lion 

$ iru:tch f, Loss 

9.8 15.6 1.7 82.7 3. 3 78 . 9 

1. 0 1. 9 o.7 30.o o.6 ~ .4 

0 . 2 o.o 0.4 0. 1 

o.o 0.1 

uotard Greens 

12. 9 5. 5 o.6 95.4 2. 5 5~.6 

~5 . 3 5. 5 5. 6 77 . 9 3. 5 36.4 

1.1 o.o 100 .0 5. 0 79. 6 

uias Chard 

271.2 65. 8 75. 7 

165 . 3 ---- Jo.a cn. 1) 

32. 2 75. 0 

Be ns 

67 .8 6.7 90. l 

* 

* Doan plants ied ;..rom the use of the igh ~oncontrAtion or p rathion 
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T ble 2, Continued 
The Eff ct Th oe S parnte 11ushings -c.1v on 
the · mount of Lindane qnd ar3t11ion P. siduo 
Remove rom Spi il.!:lch, rust Ur enn, Jui::;s 

Chard, B8 ns, nnd vrm-m rs . 

Date Formu
lation 

Pcriol 
aftar 
treat
ment 

7- 15- 52 ErnuJ.sj_on 1 hour 

7-15- 52 i ul~ion 3 day 

7-15- ]2 Emulsion 7 d~ys 

8-15- 52 tmulsion 1 hour 

l"lulsion 3 dnys 

8- 15- 52 ~mul~ion 6 dnya 

ror1d.ers 

67 . 32 

3 . 22 

26. 01 

5 • .35 

3. 80 

l:'r:. Insoctic ,c 
on ver;etablo 
After J,asM.n.g 

l..i1ldano Parathion 

' ,r, Loss Loss 

29.0 S.14 c,7 . 9 1~. 25 .,5. 3 

0. 35 3. )3 5.9 c • . o 4~.9 

12. 50 8.47 67.4 8.75 30.0 

2. 30 5. 35 o.o 1. 53 33. 5 

0. 36 0~96 74.7 
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Zlat,e ]'or-J~1u- P~~1:·iori PP!\}J Ir1~;1ect~ic::ttic. P'I)L'; Ir1Dect.Jcide 
lat ion 

tr(J-9.t--
rnent IDT 

on 
afte"J::-

1~&ratl1:ton I)DT 
~~~~~-....-- #;I ... 1WP1 ···,:1111 iill<i_ll~--- ............... --ilitl"f!J.!to' 

6-J0-52 

~)et~·bn_'.)lt1 
:pc,r:cl-cn:~ 

fJettable 
powc1e1· 

;,i e t,t,a.l;l e 
FO';Jd(n.~ 

.,,,. ____________ _ 

"')~· ·i~}iI~1 l11s~r,;;-l~icides 

2 

a})fJle aJ,~ o-tbor 

Holli:1nd 

-0.1.E~ 

--·---- ·O. 

19.3 

1:9 • .31 

0 .. 61 

n ·-...;··· 

f).(1 

0.10 

.. o 

100.0 

.o 

---!"'I' 

16.7 
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.for 
P~:rre.tJ':Lion. i:c:,sic1u.e 

Lh1st211d Ci"?-:;cir1s, 

c~oo}:i~nt~ 
of 1.i1.:11~1~nc, 

!j~)in~cJ1., 

~~:O~------, ... ·--·-· ~•A•~•~9~1!l~-,, ~-,,:W~.....___~_..__, __ ,_,,,,,,_~_,_.·,,-.~,__,~ 
!)ate r~orrr1.u- :20:e:tod l?.et: In.soct.i~~tdo 11i't- Ir1~0ct:tcid.c;1 

12-13-51 Dust 

12-13-51 .Zra11l,sior.1 

12-13-51 ·01ettrnble 
povitdar 

6-16- l~rnu.lsion 

1~mtt10ior1 

"/-15 .. 52 ·iYrnulnion 

7-15-52 fun u1 .. a 1.011 

7-15-5:? Emulsion 

8-15· 1;:m ul ::don 

3-15.-52 l~;!]ttl,~ lon 

8-15-52 fanulziou 

tr0,9t ... 
n::nt 

1 hour 

1 hom· 

l hour 

l hour 

''.l 
..,.r 

0 
·' 

1 l;oiu. .. 

3 days 

,., 
( ch.Qrs 

1 h.01rr~ 

'J 
QE\'fS ,;:, 

,. 
0 

1;~.9 5.5 

;~5 •. 3 5.5 

l.1 .. -, I r,,• 

r!..l}• '.) 

Cl?OVJ(l (f~f3 

t:r1 .• 3~; 29.0 

L~. 1)2 1 • 

J.:=?.2 ().3:5 

26,01 12. 

0.35 ~ r::.,. 

3.UO ~· t). 

().0 

(' fl, 
.. ) •. 0 

........ -·-
----

5.~;~ 

3.03 

l •. lle 

11.:20 

('\ · . .)'. 

o .zJtJ 

180.0 

91.H 

' .r; . 

(:,5 .• (; 

:J{S.9 

9l;..6 

Ci . / 

0.5 

lS·.O 

1. 

(J.30 

o. 
•'7 
i • 

o .. 

r~ 
~.J ·• 

.6 

.2 

Or' I ;~1 j .L.~ 

7,;.r) 

lv~?.St 

.o 

73/'i) 

19.;~~ 
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Table 5 
The Effect ·,i'.':.shlng :md tijrJ Op0n Co.okiug 
for 1 hou:r l:":1.S on tho -!Jr1ou.i-ri;; of DDT an.1 
£-'rtr~t3tic}n rt(Jf3i<it1a 1lcmo-vcd r,.~om c1if.:i~ore11t 

va1:iot1~on of ~lJlJ]J;}S. 

·;.;o;;ior1··· · • ~•~•-=u,r r .. ,_.., . :u Iii~• r ·, ~' .lf ... ~·---

Formtt ... - ",Jo,. :..,-. l'l}if~\' Inaontlc:tdo lJPLl Insectic:.i.cle 
lation tiftor· on 3ppl,3 1)oforo Ol.'l ;;,pplos ::..1fter 

t:t"Ot~t- r1:.tchir1g ;~:nc1 0})~11 r1unhi11g o.n:1 1)11on 
ii;OUt cooldng coo kL'1g 

. ~ 

um: li:;irat!,:lon DDer l"arethfon 

Eollcnd 

6-J0-52 '.icttable ') ·~ hoUl'.'I'.:} :Ll'"5.0 l.03 0.15 
powder 

i; .. 30-.5.2 i_}ett,.~1)1c ) dajrs o .. 30 J.;. -----
~)O".i'}dt11• 

---~ ..... ~•-1.:Jl 

7-22-52 ---- . i; ., •" ,;et; ,3D.l0 2 honr.s 2.Z7 -------- l.31,. 
powder 

10.,,,.6 .;:,8.23 

Ada ri.ed 

6-30-52 i:et~hle 2 houro 101.:?5 0.90 o.17 
powder 

(J-30-52 :Jct,table l,.. /l!'t'\T<> ....... ~t/ ,.;, .25 ---·-
po,ade:r 

7-;22-52 ~Iott;fble 2 hours 3.0 2.36 
pc~der 

~,11..J ·---11!1"'-- '},9.$5 

.;-, PPf;1 Insecticid.o per :::1csl n;_1d not. :rp::; per Rpple 
e;c th;c; ot.h.or m:imb8rs do;:,ign'3te,. 

.-; toss. ... ,1 Loss l~ I' 

99.0 o.o 1uo .• o 

------ o.o 100.0 

,_ ___ 
{'.c;,_o 100.0 

li-1.0 --- .wl-_.. ___ 

20.8 ........ 

98.J- o.13 35.6 

o.o 100.0 

21.3 .-.-~- --...---,-

12.s ............ ................. 



Dnto 

11-25-51 

11-25-51 

11-25-51 

5 ... 9~52 

~-9 .. 52 

5-9-52 

5 ... 9,,.52 

5 .. si ... 52 

5 .. 9.!52 

5-9-5? 

5 .. 9 ..... 52 

5-9 ... 52 

5 ... 9 .. 52 

5·9-52 

5 ... 9-52 

Tabla 6 
The Effect Lt.1shi..11i e.rd I•r01;;sm•e Cooking 
(15 lbo. pi•oscrn!l~e por oquaro inch at 120° C) 
£or 15 uinut0B l1Bs on the a:,tou"nt of Lindano 
and Pr,rathio:n l"Gsidue :t .. er~ovod f'ron S!J,ii:1ach, 

t:u~rt:S1rd Greens t'.!,nd Crowcfo'J.1 tl•·. 

Formu- l)oriod PPF Inzoct.foido f.t:P&J Inscct,icitlo 
lation 11:t'ter on vagetnble o:n VOG;Ci.al:,J.o 

tl"'C.~t- bef'o:r.s Tii:tSldng aft.er •ne s.li ing 
ment tl:l'.Ki proosu.ring and rr~~e.s 1:;t~:-i11g 

.Lind-ana l.J:et-t.,thion Lindm10 Ptn·gthion 
n•·•· J.i!Z iltll;Wll~--·· . if"ll,!*'PICNf,._.,,9 ,i. !Ill .. .... -~-., .... ,~ .. :t .. -~*-lll'I! · 11!' l · 

ripi1t1ach ,: . .s~ Loss 1'' .... oss /:,:. 

Dust 2 hour 6l,.7 2<-t (} 
":.,:..J •. &,..;i: 

___ _,, 

o.5 9-!r,.2 

Emul.oion 1 hour 69.2 11.:3 ----~ ..... - ...... 0.5 ~ .• 6 

,iettnhle l hm1l .. 67.1 21~.o --~ 1., 93.13' 
powd0r-

Dust 1 hour 9 ~ el:¥ 5.8 o.,? 95.9 A t, 
\.J •. t, .~6.2 

Dust 3 days 1.11- o.J o.o 100 • .0 o.o 100.0 

D<Wt 6 cl:a;vs o.J 0.2 -----.... -------- o.o 100.0 

lh.i.Bt 9 i:!.nys. o.o. /a""I, "t .. ~-~ ~-....... -We--- •:.J.,.i. .......... 
!znnlt.ion 1 houi· 9.9 23.0 o., 97.0 1.5 93.5 

It)n:ul:l:to11 3 d,a,y;:,ii 2 .• 2 7.1 o.7 f ('}, '.) f,o •. .., 1.0 t5.9 

EElulcSio.n 
~ ,1n·;.rs o.5 0.1,.,, o.i 25 .• 0 b ........ ----

I1Irm.tl.sio11 Q ,c1sys o.6 o.o ......... ....... ~-- 0.1 .... ~ 
~ 

\'ot.tt'!lila 1 hour <:>.e 15.6 0.1':J, 95.9 o.s 9},; .• 9 
po".'Jd .. ::r.c 

J1crl.t~.blfll 'l d-e~ys 1.0 1.9 .., 0 "' •' 30 .. 0 D.3 .~. ") -.:.::r,1 ... , .. ..._ . 

powc1cr 

:Jettable 6 t:le~s 0 •. 2 o.o ------- ------ 0.1 ·~--· 
portd~ 

;\'ettnble 9 d~:,;u o.o c .• 1 ...... , .... ----..~- 0 .. 1 o.o 
powda't' 



1!0.blo 6, Co:ntimtoo 
The r.::rr.~ct i1aohin;; 8nd Pr·,1s:lm'e Cooldng 
(15 lbs. 1»."esznn"e pa!' .JCfttsaI"e inch [l;t J20° G) 
for 15 rnilmtos has on ·:-.he truotmt of Liru.11:"me 
z.:.u1d P~r1:1tllio11 ras:t<lm) :r•enovcd from Sp:hl,.,ch, 

t1ustard rJ.rce:n:1 !'lnd Growde!'n. 

<,I .. 

J:ormu- P·Gr'iod 
.sf tar 
treat• 
mtmt 

f?;,: Ina0cticido PPM tusecticide 
lmtion on viJgeta.hla on vegErtable 

11efore rJashing after washing 
~ntl l)!'f:.Wsttrin~ i'.'.l.'.nd pl'(mauri11;; 
... , :, u t' . r i . ll· .. h. 

--------·--.-, .. ,.., .. .,,_ ...... ._ _ _. __ ...,..L;;;...,;..:r;;;,P.;.JN;;.;H.;;3,;.!i;.;..,e_,.,...;;,!° ... ~f~l,'§fr;pu. N\~~-Jl~f-~.~~~e!L 

12 .. lJ-51 Tettable 1 hotn."' 
l')Oir!0.00:: 

!5.11starcl (Treens 

l.l 

29 .•. 0 

1.30 

-------

o.6 

91.3 

3.73 o •. ;s 55.4 

l .. 14 

o.~ 94.5 
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Table 8 
'I'l.o i;ffect :.oohing nnl t l en :E'roczine h- s on 
the nmount of Lindane d i nrntl ion ReGidue 
on ~pinach, 'u3tarc G eens, and Croudcrs. 

Formu
lation 

Period 
aftor 
treat
r.1cnt 

PPH Inoectic·rlo 
on vogetaulo 
bofo e \ shine nnd 
freezing 
Lind no Parathion 

1 hour 64.7 

p:u ch 

28 .S 

Pt'L.1 In:::ccticida 
on ve,.et--blo 
after ,·n°i-iing .,nd 
f"':.~9C"'ing 
Lint ne Parathion 

-/ Loss · Loss 

11- 25- 51 · ulsion 1 hour 69. 2 11. 3 11. 0 

11- 2- 51 \,ett ble 1 1our 67 . ~ 
po.der 

5-9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

9- 52 

5- 9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

5-9- 52 

Duat 

Dust 

Dus , 

1 hour 

.3 d~ys 

6 .ays 

9.S 

1.4 

0 • .3 

Dust 9 ays ... ---

ulsion l hour 

r ulsion 3 d ys 

'l:mulsion 6 aye 

=.uJ..sion 9 ~ys 

\'ottablo 1 hour 
po, er 

,,ott ablo .3 r ys 
po der 

···ett ble 6 d!:lys 
poJ er 

Jottablc 9 dny::: 
p v;i or 

9.9 

0. 5 

o.6 

9.8 

1 .0 

0 . 2 

o.o 

* Snmplc::i u.m acl cd beforo frGe ing . 

0 . :3 

O. ?. 

o.o 

2.3 . 0 

7.1 

o.4 

o.o 

15. 6 

1.9 

0 r, . v 

0.1 

0 100. 0 

7.0 70. 8 

1. 9 67 . J 

0. 1 66. 6 

0. 1 

5. 7 42. 4 *12. ~ 1.4.4 

o.o 100. 0 1 . 6 77 . 5 

--- ... 
0. 1 

*3 . 6J. 3 * 7. 2 5J.9 

o.o 100. 0 0 . 5 I • 7 

~-~- ---- -·-- ----
0. 1 o.o 



Table 8, Contj_nuoo 
The · f ect : :: ing nnc.1 then 1.i"'ree'?ing has on 
the a.mount of Lin nne c n .i:-1 r th on Residue 
on Spinach, ,ustar d Groen:;, au Cro r;rs . 

D te ormu,.. 
lat ion 

P!: Insecticide 
on vegot. ble 

PP~ Insecticide 
on vegefoblo 

Period 
after 
tre t 
mcmt 

-:if'ore N"Shlng and 
freozing 

ft r washin<'.J nd 
r·cezing 

Lindane Ptl at. ion Linda no arnthion 

12- 13-51 Duot l hour 12. 9 5. 5 

12-1.3- 51 Emulsion 1 hour 25 . 3 5. 5 

12-13- 51 iott blo l 1our 
po der 

1 . 1 2/ • . 

Cror,dera 

7-15- 52 Emulsion l .our 67 . 32 29.0 

'7-15- 52 Emulsion .3 days 4. 92 1. 30 

7- 15- .1 ' ulsion 7 days J . 22 0. 35 

8- 15- 52 Emulsion 1 holU" 26. 0l 12. 50 

$-15- 52 .Emulsion 3 days 5. 35 2 • .30 

8- 15- 52 Emulsion 6 ays 3.80 0. 36 

* '"' mples un s ed be ore roo~d.ng. 

11. 05 33. 6 

3. 22 34. 6 

'* 3. 1 43 . 6 

*19. 6 20. 0 

1. 12 96.1 

*15. 52 40 . 3 -t? . 25 42.0 

~ o.o 100. 0 *l .60 21.7 

* o.o 100. 0 *0 . 30 16. 7 
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The primary- interest o.n the wor k undert!'.u :en in this problem n :J t o 

see ho,1 much, if any, of the P' rathion \' hich had eon nixed wHh tho 

soil, i10uld be · r esent in the v getables a t the time of h 1,..v0st . It 

wns slso of inte est to o' t e. in some rl t on the concentrations o:f para-

t hfon th t could be 1ised effectively w thout illing or s10,:1ine; the 

gernination of t e seeds . 

The f rovis were tre ted with 10, 30 and 50 p r cent concentr t ·0110 

of !)ar t hion I ett ble pm·ider r espectively at t he time of planting the 

be ns . The furrous were t hen covered with top soil . Th soil was 

watered fr equently, so that owth woul not be hampere bee use of the 

1 ck of moist ure in th soil . 

I t must 'e lrnpt in mind t 1 t t h · s experiment was not one to prove 

or c1isp ove tat par athion is t ansl ocat e- through t ho roots of plant s , 

but to obtain dat on t h amount of t h- insecticide pr esent nt the time 

of h rvest from vegetable:::: grown in soil treated witl parathion. A 

second object ive ,1 s to determine if t he par t hion foun to be pr esent 

could be r educed by cooki ng in n open kettle . 

Th e 50 per cent concentration of parathion put into the soil at the 

time of' planti ng killed t h ~~ormination of t he bean pl nts . The JO per 

cent concentr tion of par tbion slowed do m germin tion of the bean 

seeds, and it also killed germination of some of the seeds . The 10 per 

cent concentrat · on of pa ·a th ion di<l not seem to h ve much effect on the 

rate tat the seedo germinated compared to the ·ontrols . 

Be n seeds th t did g rmin te in t he row treated Hit.h 30 per cent 

p r thion contained 0 . 26 ppm par.thion in th ban plant forty days 

after plantin • The row treated Jith a 10 per cent concentr tion of 

arathion a t the time of plantin cont a i ned 0 . 21 ppm par thion forty days 
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ilro:;:>ortion..,lly ~:., hif; r conccnt ... a ion .... lin ,rm lSVl • 1 q UCO US 

the ·)ot3to 1 01 ·· tubos rum 

the o po , to s -.ro ·n in :.; il c • t, in:i.nr• 6 rr:rn b nze o hc:n-:. chlorLe, 

1..,0 

t b or ,1. He 1 o point,, out thn" there \f :.. 1 rg •. mm' f l,, -e 

Th~ prilntr-y L to '.):-;t i.i.1 thi:J i1w ..,tif;e!lt o ·ins to do ·ori ·. e tho 

t1. · ount o · lin 1 na th t · oul, be resen · .in ver:wt.n Lles ,, t, the t.ime of 

gr Pn 1 3oji cont i1inc 1 nd~ e . It ns 1~0 n 

th root~ of t p . nts in t.,ny lar~e onouah n.oi i.t vl t could ~ie c ot, c -

Tl.o lin nG ;;; o in: ct r1 into the so 'l of t he 1)o tt d pln ta, 1 

eq·, 1 concentr tion , nfte the plc nts ,rr gro~·lnr_. . .'om of tho pJ.anto 

a s - la off ::i th c llo1 ha ,e .nd ·nx to • event nny ev. por!!i ion of 

the ins--ctic.'de. 1n ane .. ~., .lso nj "'Ct d into t 1e -oil •lit 10ut S.J 1-

i ng off the • 1 nt, ·o tho ~oil to rev nt ova_ or'1 .ion o"' tl,o 1nsc.:.. .. i -

cide. Lo trols ·1 th 110 it1j ct ons o "' lin :<1ne · ore '1lso run. 

Lind ne :'cl.S · r,ject l into tha noil of po t ,d onion"' !'nri t, ;o , , s 

lat r th top to < o ,.,EL mi a tho /'.\Ll un of t,L sectici<k. 

rasont . nbl 10 c ' j_ns h) esuJ.~·.:::: . 

·on Tops 

Gon ol 
Unse(ll_ 
··o 1,3d 

Table lO 
the \runs oc~tion 
onions. 

Chlo .. <le c:1lc 1.L t Kl 
in ;,·.n. 

.. -1- ,., Linilan 

7 . 57 
12.35 

6. 22 



soil 

t.S.:.o con-

soil. 

to o:r 

In of' 

;Set.ion of 8{Jiil Oil 





1. \Te@:$t~:t.1~J .. fJs ~pra;r<;;d "':'"!1.,~1) r:~,o:!f~:rato cctt1.ct1r1t:r~r:.tlor1=e o:t !.J~i~atliion a:nr1 
ltm1a:ne o.:rn be harv,,G'ttY1 ') &~J;-:l r.iif.ter &pplie~rtim1 of tb:; hl:s0ct:i..c:k1o 
without tb:: f.irar;:o:nco of e.ny !'1.:C>:Tr·ectable rcsidii,s. 

2. !Ji.gi1 cotl(J.:irrt,:rNt1 ion.s ()f p~I\~t.,liion arJ1~t(ter1 on Sl?.:tss oh::r~~r1 ~~:d 1)t}rt1''i.i:; ts 
7:;f}.;rto:r~ i.c to· tl1titHJ ~Jla11ts • 

.3. l'i·ocessi11~r vE1geta1J1rJs :,.r1d nr?11los b;;r \~t{sli.i11;3 t:'":i"'tl1 tJot!a1~ offectlvolJ.r 
ra1;iovcd some o.f t:::r~1 t11~rJctit~ic1~.1 resic1ttt.J. Tl:a J.VCtt""+-~f?<:J ll11dar20 X'0£1ttottc;n 
on th0 vo3etables tmountod to :>2.6 per C\,)rtt; thG pm'.'etJ,iou to 57.3 p0r 
r:;errt. 

t... :Proc\J2.sir1g ,ro~~~etn 11ltJS ,nr:d ~2ll1'1o.s 1ry ·v1esl·1.ir,~ ~1r~1 o:~}t111•1~trttlc r::.r.>ol:i11.c 
orf~(;oti1tr::ly 1·011iovor1 t.}o?~<i of tb.o :t1lst::ct1ci..r1al rf3S1Cltte. r,r11e 3'tr·'31'l,~rro 

lind~ne :i-:-cidu,ct:tou on t.h.:J ve{;etnhl0s em.o'.J:ntcd to 76 ... 7 per cent; ttc ,.,,,.. ' ,-,, ,. t' 
p&.'l'.'tl.'t,!:l..On ,-c,o lr4 .• t:i par C•an • 

·5. .i?:t"oc~osai11E vege.to1J~tt;}t~ ~nt.1 atJf)l,110 t:~t ~1~sI1ix1e tJtul i)res~.:nu~o coo1.,:i11f; 
ef£cct1i·1J\~)ly rent1,t(1d BOir10 o:e t,J-1.0 int!ec·tiri~V:lr1l 1,.,:.1oicluo.. 'll:10 !f.11cr1"F'.t;·e li.rtt1r.~ne 
1"0d110ti-or1 on th~ vozet&l,los :simount0d ·to 75.9 pe11 cent; ·;~ho 9~,:t.·Erl:J~:l.on to 
69.1 !)0r \~,nnt. 

6. Storage of vor;I;r!:.f'\1):too b~r c10,zI9-tro1ezing ~t(id 110 eff,:c·t 011. t.ho rednct:ton 
of residu:.11 P~tr1'!thio11, nh0n tho pb.nt ·c~ter 1;1as ;,;epnrr,;toly c.,•:.rtt·EH.1tod -to 
t~.ocott.'lt :tor t!:0 .~:'()J~i~er.~.t, .lofJo. Lindst111e r~a.c nr,t ~r.:·1:1..l:l ~i:1·~i~c~1cI1':'t)d., 71f'fTICfJ., 
oos,') or :H, P11y h..;ivo been hy(11 .. oly~;s'l':1 to hyd:t•ochlor~-c aq;:l:J encl t;:i:'::'u~hloro ... 
betmo:ne. 

fl. 1~<.~!tn scads plc1;nted i:n. E:Oil c.011t01.in~;.r; !1 lD 1.>~~1 .. · c011t noltrtio:.n (1f. !Jt1X:.~..,. 

thion contnincd o.oe; ppm of this inoecticido in tJ1s b,."!~n po,fa cfoyo 
aftr.:-r t)la:nting. 

8. C~onc0nt,1~:1tions much 1.~i~·;b.c1'* t.i.~c.:::1 1{) r)c·I) cEnrt solu:t:to;J~:> 0£ ;J~:r~at,Lio11 
applfod to tho soil himlifl':red f}31'!:'.lll1Jc1t,ion or t1-ie ,;;.;Jo,Ja. 

9. Lindo.:n,a is not fa"o.nolocmtad throu;:;:h the roc)ts of onions to t.bo:.tr 
tops, e!'t l,:;nst in :::.ri.y cbtec·w.ble quant:1.t.it.::s. 
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Ari• .•. Cbf}lTl. ~' ( J CiJ'""J.Ur:1~~r 

t;n 

.!~O (lt)lt.5) ~- :.Jl/~~-319 

Lrn;-Ien, C. V., 
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I l 

t1.G"tio11. 
326-3:2f7 

of 

I I 

I I 

1 I 

I t 
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. ::_ .·.:~rtr1-:~:·1-:)t\, -~-1rrl \:'e,~;otrntlt;}{~. 1 t ~iES}(J. oj~ ;w:. ~~~,. 
112 

~--;~:1:r~r,:,.,11 , La .i ., !fie L:o::;uI.~IJC~:·;) ::l!'!.(! Cr~b-t<:1:Ln 
l(o1trJ-rno;J_i~rJ,<;· .. ·:. t' .]Jru• Cl~., 1.9 (J./}l:,'/) 
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t:~~:J ~J.~rt·J:?• .. ;)-.~1:·.:.:;{·::;-1-.; ,0}:J, .. (r,:.,.·~-d~:1 }.}y~ J?1;,-:::\1t}ijJ)x:~ Ci::r.'"'o·;_~.<·~t(Jr_t'.";:1, C ' •• ,·. r; 

C~r:~r"'~~t·ItJon;o1+ ,:;0YttG11t o:~ JJe~n~:.z~r11...1 J1C!>:;·;::-.:~).1.0?1 :L·i0. 1 1 
( l ~).(.t) , :v~(~ 

-··. ...sJ ... ~·;,.,J!", 1}::;:~0~1 t~l? i::101·2, ": rr? ?.. ~p • i ~ ru~; ~;, 
I~.::c,r\c::.r cf De:3:·:.~··~{31'1.i::) L/~;:,,,-n~.:~LJ.o:r.J·~.,~:~ •. 1 ., 

::-:J· c~L<:.:\H i··--;·rr~:t~:~1.t!(l \ .. -, r:ort.~1.d. • \fer1 -~,;J. .. )""~;.!.-:8., i J?, Ci·t/~:Cit.~ ·.~-,{J~C <:}'.{J 

~it:('.:::~~~lor. 0:;~ ~~r:1r~]~~L ::1t:otrn.t;.:; o"f~ '.i:it1-l.id(,~. tr t~. :\;-:101·. 1 ••• /:~·:JJ:~. ;"j~., J'/ 
(1.t;:l~;) t 1.1:c:.J-3(.il. ~~~;ntl• £11D. fil~., 2~ (1.~;02)p;-~:~St.-i:a··~;·:~-~ 

C~-'?.t•tor ? j L •, f ~-}1~:f: ::··;;O:JiC11.1:G3 it1 
·~.;L-. .,:~:., /.0 (19/:.:-~), ·?l~~) 

:/.1.t~htl}h,, 
1}:~lf1, r-7ct:·~ 

r, 
\_,I•· 

JJr .. i.\t:lx1 ~. A., :.:~t.J.,.1. ~}. -~··~ 'F':1i~ci11~t, ''Ir:;;t;e·t:1.cJ.}:~~:! :tr1 ·· .. ;~rt11GJ ~,.:tH) .. ~·;~~~, 

t-1.:c.~ ef:C0ct,r2 oi~ l=''roe:~~ri[J~1Xl? (}~.~ t,)~);":~?., 

~--;~:.0!qlst6s:, (J~~,:~~)), r:~r::F)-{ilJ? 

. ·'"'"'("~ '*~.,,;:.;,;...• 

!\~c .. J '.8] .. (~tl{'l" J~. ::;t.C[(l<·r~~J., : 'r:.=7__(.'·t?~t5: '.,t~;r e,J~ I:.:;,;~1· ··Gti.c1.; :';~~ 
L"'J:-;OC£·flf~~::ei "J?f)OJ. i ' iL<J-?}&£11?- ~~~L2,.2 ~Il:·~l:]·~~2}.1 lllu!·, 



Sloan n. 
t.he Lo~s 
Ento:r,ml. ~----~ 

J. 1 r:. A. R~w1lins, and L. B. lfo1•ton, • 'facto1·s ~J"fecti.ng 
of 'DD'l' ~nd Parath:lon K.r:}sidu0s 011 LErt.tu .. ce. 11 J •. bcon. 

!1,.!;. (Nay 1951), 701 -~ 
30. Griin:~e:r, E;r;;.ry r-~., eri.d R. ('• La:i.by, 1 'ITm~ Pl'.!nts nhr::or1::, P""'t'9t.h:'i..m:i' • 

An;r. ~., !., .. (I'ebruary 191:-9), 3,~ 
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from l?olfage ttp:plicr,,tions, 1 t l~~ ~- r~1t~;~., ~~.3 (195J)' 
'708-12 

32. C~t:sste.11, 11. D .• , ,~_n..d. ~: .• ~F. (;011nin,. t 1Ch,J:mie(~l ~?reutii\errt cf Soil 
-r:11'-d.ch P.rodu.:;0s }1lr.mt "J' i~is11e 1Erthal t,o t'.he iturc9sa:1 Gornr;orer ~ 1 i 

:l.!. ~. }:nto:a19l., l,:O (19/.i,7}, 9L'i-.,.l5 

.3.3. 0ee.sidl'.l, J·. E., and '.i'. o. !.lllen, 1 '£1;.bsor:.rtton and ':Crmnr,;loc".l:t,iofi. of 
Ins,::i,ct1.cidGs by Plants .. ' 1 .fv;;r. • .Qt~l•, ''/ {J\me 1952), Al 

i 'A'bsorption t1:nd 'fro.nsloctd,ion cf I:nt;,Jcticic1es 
syst0t10 of Plrtrits. • 1 s. Ecori .. :S:utonol.,, ,i3 (1950) 

.... ._;_ .---- ~ .liil# .a..-. , . 

35. Lutl.ick0, f:L'.ln:rred., 1 • Penetr:-rUng Pc:>'1:HYJ: or :c-605 b:1rathion) :i.11.to 
Living ?lant ~rissuo;;t 1 y._:;. Pfl:ri.nzenkr,l.lnkh. ?fl,.:r:'1:t1onnchut3, 56 - « • .iW5 9'~111i n .•,11• ¥ · . 7ilJ w ...,..,. __ ....,,...,.._ 

(19!~9), 31-6 



VITA 

:?.lcht::.rrd ,l\llm:1 Ny1:rnict 
eanciidate :tor the dogt•ce of 

l:.tr.1stor or Scie11ce 

Thesis: :UmEC'i'ICIDltL ~1.Y3I1)7JE:S OH Cr.MU)T:::J! C8JJJ!S liJJ; TI::e }!]'F.1tCT C'F' 
~Pl1CC ESl) llJG, 

Cho-.mistry 

Biogr!ll!phical i9.'.nd Oth9r Itrnm:u 
Born: k~y 3, 19231 trt Rockford, Illinois 
Urul:.:n•t;f'Elclu.c~tc study: 

191,.2 ... 191}5 Eiu;'t Rock.ford High, Graduatod 19!,5 
1947-1951 ; .. 1g~;;~tn1m . .Collegi) {lh B. 19~51} 

Gradua:te stu.dy: 
1951-1953 Ok1ahomti A. and ;\'i. Gollc:1ge (r. 

1~x;..:ier1.enc-a:· 

1953) 

191;1:. (Suix1.mm·), (194:5 ... 1947), 19L,B-1950 (summer) Eluo Tool 
ar1C1 Scrcsr: D0r1:;,orctton 
1951-195.3 Ok1r,hoiri..".i A. arid II •. Ag:ricultm'1,tl Chemi[)try fz.,'lS{;laroh 



'l'he t:ontc::tJ.t, ~nt1 f'orm h1;;;Vf) 'iJc,;in cbc:oked and ap;;?rov<::id by the autbor 
"'-ud thosis ~dvlsor. Chm:1;,zor~ <)l' corroc:t:i.m:1.s i:r1 -th,, thr:;::rl~ 1'\1."',) not, 
m;;;d,:: by tl16 G:r.-131dur.,,t.o :;ohoc>l of.f:V:m or by any c,,rm11it,toe. 'J'he t:K.P)ias. 
t'n~e sent to thci 'bi:ril.::;ry just 1:10 they arc .t.~pprcved b'y t,he :'!t1thor ffn(1 

f'r.cnlt;r ndvi:~or.. 


