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The results of exploratory studies in 1936 showed that u. medicinal 
mineru.l oil wu.s a promising insecticick for use against this insect in 
sweet corn, and by the summer of 1937 it was found that oils of this 
type when applied to the interior silks nfIorded protection agu.inst 
injury by earworms to a InrgCl' percentage of the enrs than was 
obtained by usc of any other class of materials. 

Although the earliest injections of oil into the intel·iorsilks oJ ears 
were made by thrusting a speciltlly adapted hypodermic needle 
through the husk, it wns found later that when applied to the silk 
at the tip of tlte hllsk with nn ordinnr:y oil can, tilr oil seeped into the 
ear almost instantly nnd dispersrd through the entire mass of interior 
silk. I\unp oilers, fitted witlt nn attachment to regulate the dosage 
delivered per cal', were gelH'rnlly us('d in thl' field experiments, and 
"Then these are conneetl'<1 with It reserYoir of oil, the work of treating 
the cars on a Inrg<' scnle is carril'd on mol'l' rnpidly. A dosage of 
0.75 Illl. of oil insertl'd one-half inch into the silk 111I1SS is reCOlll­
mended. 

Vnriolis vegetnble oils Wl'l·e IIsed in thl' enrly experiments, but it 
W!18 found that n ·while mineml oil was itS good as the best of the 
vegetable oils, ev(,n whl'n inse('ticidl'8 were n({.led to th(' vegetable oil. 

Use of oils llhn(' showed considC'I'abl(, variation in effectiveness, 
which'lvns corrdatl'<t with the husk dmmcters of tIl(' ears.. "1lCn 
applied to loose ini;('I·iOl" silks, t.ht' oil tpneled to run through them, 
but in tighter packed silks it ['('muined as It fill1labout the silk strands, 
forming a saturate(t harrier in which small Ilnd sometimes larger 
larvae wel"C killed by being smotheJ"t'll, Ilnd through which others 
could not pass readily to reach the kernels. 8in('(' most enrs of sweet 
corn were chn.rl1cterized by mther loose silks, howevel:, a desirably 
high rate of protection wns not usunlly IlfTorctl'Ct by thl' oils alone. 

An investigtttion m:)(1<' 1'01' thl' purpost' of finding insecticides that 
might be combined with mineml oil to incl"l'lIsl' its efl\,ctivcness showed 
that pyrethrum WitS useful 1111(1 thllt. from the stnndpoints of efrec­
tiveness :1nd costs, 0.2 percellt of pyrdhrins was thl' most prncticnble 
concentnttion for commercial use, 

Further stud.v of insl'cticides in oil ShOWNl that dichlol'odhyl ether, 
at a concentmtion of 2 perc('nt, \VIIS ns dreetiVl' ns oil-pYl'dhrins und 
was much less l'xpel1sive. 

Although oil-pyrethrins WitS stridly It contact insecticide, oil­
dichloroethyl dher wus a fumigant ns well. Oil-pyrdhrins was 
found to be mor(' ('fTeetive when appliNI to ('III'S hlLving short, loose 
husks; oil-dichloroethyl ('thel' \\'ltS mort' dfpetivl\ in ears having 
longer, tighter husks. Oils rangi ng i n vi::;(~()si ty (SlIybolt) from 125­
210 second::; llppearect to give til(' lwst rl'suIts. 

A number of otherinsectici<inl cllemienls w('r(' testl'(l as additions 
to m.ineral oil, bllt nonl' ofren'd the' IHh'lIl1tagl's of pyrethrum or 
dichloroethyl dher. Oil-tn'ntNI ('III'S WNt' snmp10d by· lit lenst :~72 
persons, who ate the I'ollsting ('/II'S iU1d reportNI on th(' flavor. No 
reports wel'e I'l'('eived of I'l'sidllt's of oil-pYl'dhl'ins. hilt J'l'sidlll'S were 
detected on the keJ'l)els of 11, few elll's to wh ich oil-dichloroetlryl ether 
hud been applied. i'lIost of the I'csidul's WNt.' dde('ted by ··persons 
hl1ving 11 pn.rticlllfl,r1y ItClItc sense of tIlStl', and, in !lny event, these 
slight residues were present only on the tip keJ'l)els. Observntion of 
commercil1.1 l1.ppliclttions of oil-dichlorol'thvl ethel' indicnted that 
when the treatment was made liS 1·('comnH'n·ded, l"I'sidlll's WNe rnrely 
found on the kernehl of I·ousting cars. 

\ 
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"When applied to unpollinated silks, mineral oil was found to 
interfere with fertilizfition, but since the silks of sweet-corn ears 
under usual condit.ion,; were pollinated during the first few days after 
silk expOSUL"e, applying the oil aftel' pollination had been completed 
usually overcame this difI-iculty, Gel'mination of s\vect-corn kernels 
was not appreciably affected by oil treatment, 

The minerlll oil treatment of sweet-corn enrs is commercially 
practical and profitable, In tests under avemgc growing conditions, 
usually ovel' 75 percent of the' cnrs were protected by application of 
oil-pyrethrins to the silks, At the rntc of about nil acro PCI' day, onc 
man could mnke the single application needcd, No wllste of oil 
through run-ofl' OCCU1TNI when applications werc properly made, and 
2 gallons of oil 01' oil ('on laini llg an insE'cticide sufficed to trea t the 
avcmge number of cars on all IIcrc, Thp cquipment dpveloped fOl' 
treatment \\ras inexpensin', could bp nssemblpd by growel's, Ilnd was 
not fatiguing to usc, 

INTHODUCTION 

Investigations of thp illsepticidal ('ontrol. of the' ('orll ('arworm 
(Heliothis armi{fem (Hbn,))ingl'l'cn com were begun in the summcr of 
19:35 at N ('w Havl'l1, Conn, Each succeeding yellr field WOl'k was con­
tinued in Dude or Seminolt' Countic's, Fla,. dudng ;-'furch, April, and 
.Mn,y, and in KcwHIWt'11 Counly, Conn" 01' Burlington County. N, .J" 
during July. August. and SepU'ml)('r, In this hlllletin 11 sUI1llunry is 
given of investigations mncle during tIl(' period from 19:~5 Lo 1941, 
inclusive, 

The first exploratory studies Wen' planned to find the materinls 
and methods of npplien tion thlit showed tllt' greatest promisc of use­
fulness in protecting ('orn hom UI(' l'11 rwol'm , From tht' outset the 
choice of materials was )'('stri('l('(1 nC('t'ssHrily to ins('ctieides that 
would not be dnng('rotls to COnSUI11l'I'S llnd wotlld notinjut't' the enrR 
in any wn.y 01' entlse ehang('s in tlwir appenrnn('(' 01' in the (((.ve1op-, 
nwnt or f!twor of the ke1'l1els, .\lnnv materiuls wel'(' tried and elimi­
llll.t(;'d, YpgctnhlP oils Wert' first it'5t('d in U\(, spring of 1936, and 
mineml oil was ·first studied during ilw summer of tllltl yelll', By the 
summPl' of 19;37 it: wns found that highly refined mineral oils were 
the most promising of nil till' llliltcriuls studied. und sinec then study 
of these' oils hns fOL'Il1l'd an importallt pnrt of the investigations, 
Being colorless, odorlPss, Illll'nJJ('ss. and tllstcJ('ss. mincrnl oils meet 
all thp l'pquirC'111cnts of n. mn.tl'l'inJ 1'01' uSP ill elll'WOrm ('ontrol ('x('ept 
thut they intc'r1ol'P ,\'ith fertilization of thp kernrls if npplil'd to 
unpollintltt'd silks, If wus found. how('ver. Ow t this difficulty ('OU It! 
be overcomp hy delaying npplien.tions until aftcr fl'rlilizntioll had 
occurred, Brief dpseriptiolls of tIl(' results of oiling hitvt' bE'cn pub­
lished by tht' author (2, 8, _n.2 nne! an unpuhlished bibliography pre­
palwl h~T ,J, S, Wade' on tll(' USt' of oil 011 the' silk of sweCl eo1'l1, up to 
and ineludi!!p- 104l, ('onlains n list of 42 titles, 

PYI'l'thrllli was lirst lls(,d with oil during UI(' spring of 10a7, Imc! 
hy tIll' Slllllll1('l' of ] 9ao thl' ('('sulls had shown that the add ilion of il. 

small quantity of PYI,('thnnn ('xll'll('( to min('1'111 oil (6,6') in('l'('tlSNI its 
efl'ectiv(,Ilt'SS ('onsid('l'Ilblv, 

In 19aO dichlorodhyl' ('th('l' was fOllnd to he' an int'xpmsin'. sub­
stitute' fOl' the' 11101'(' costly pyr<'thl'lllll (7, 18). 

"Italic numbers in part'uthrsl'S rrfl'r to Litl'rnlurl' ('ill'd, p, 82. 
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In 1938 Pepper began ;;0 investigate the oiling method of earworm 
control in New Jersey (16, 17), and in 1939 Oarruth began to study 
this method in New York (9,10) and Michelbacher (15) in Oalifornia. 
A few tests were made elsewhere by Builey (1), Oartwright (11), 
Ditman et a1. (13), Fisher and Shull (14), the Delaware Agricultural 
Extension Service (12), and Webster and Eichmann (19). By 1941 
a considerable number of investigators were testing the method in 
many sections of the country. . 

The fll'st commercial oil-pyretlll'um mixture prepared especially for 
eitl"Worm control WilS offered ill 1940, itlldin 1941 several such prepara­
tions und also commercial preparations of oil-dichloroethyl ether were 
available to growers of sweet corn. Special applicators were available 
commercially ill 1940. 

The mineral-oil treatment was USNI ('ommerciully beginning in 
1940, and by 1941 it had become a standard prnctice with progressive 
growers of large acreuges of swpet COrli. This was particularly true 
in the Conchel1a Ynl1py, CaliL, as rpported by Wilcox (20). 

FACTOHS AFFECTING EAHWORM CONTROL 

Preliminary investigations gave' no eneouragement to a belief that 
corll cnrs could 1)(' prote'dod ngninst eitI'WOrms~)y applications of 
dusts or sprn,ys to the exterior silk mass. The writer (8) showed that 
the new]y hatched larval' Jed very littll' l'xtcriorly, that many had 
already gained at:t:ess to ears hy the time dusts or spru,ys wcre applied, 
and thnt the stl'lIctUI'l' of tIll' corll ('ill'S W!lS such that dusts nne! Spl'n.ys 
woultlnot penc'tmtl' rCHclily int.o the interior silk of most cars, where 
the larvae hegin to feed. COl'll silks nn' provided with a wa~"y coating 
and with innumernhle sllOrt llilirs, nnel, except in the case of ears 
having loose husks, the silk strnnds usually are presscd together at 
the tip of the ('ill' wheJ'(' t111'Y emerge flllcl for some distance within the 
cal'. Th(' l'('sult .is thllt Uj(' sho'rt hail'S interlock to form u. sieve, and 
this and the waxy coating Sl'l'Vt' to repel min and form n. bt"lrrier against 
penetrnJion by dll,sts and sprn,ys, Since a knowledge of the habits of 
eanvorms n[te]" they luLY(, elltpl'l'd thp ears was needed in order that 
th(' proble.ill might 'be attacked irilelligl'ntly, many series of ears WI'1'e 
examined, nnd tIt!' results of some of these ('xaminn,tions arc given 
uuder subsequent headillgs. 

INCHEASE AND DECHEASE OF LARYAE IN EAltS 

Ears of the variety Sllowiluke grown in Dade Count,}T, Fla., in 
:March 1936 werc tagged before Uw silks were exposed. Series of 
these ears wert' examined each day from the fourth to the twenty­
first day after silk exposure, nnd the :findings nrc summal'iz('d in table L 
:Most of thl' lnrvue Il1Hl entered the ears during the :first 8 or 9 days 
after silking. 

Examinations of enrs of Golden Cross Bantam sweet eorn and local, 
white sw('et eorn at 1ln.sonvillc, N. ,T., in August 1938 (table 2) showed 
that en.rwOl'm popuintiOllS remained rather eonstn.nt in the ears of the 
iiI'st variety clUl"ing the :first 10 dn,ys nne!' sill;:ing, hut that in enrs of 
the second vaTiety the numbers rose until the. sixth day and began to 
fall by the eighth day after silk exposure. 

http:eonstn.nt
http:Spl'n.ys
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TABLE I.-Location of earwol'ms in ears of the corn variety Snowflake from tltefourth 
10 the twenl·y-first day after silk exposure, Dade County, Fla., 1986 

I I.un·ue Larval instllr 
Time after silking e~~;;;. I.nrvue \----;,----\.---;---....--..,---,----;,-- ­

(days) ined per cur . lonker. I I 
InsIlks nels 1 2 ~ I 4 I 5 6 

C._..•••....•.•.•• "-lllnggr NU1I~~r P~oo.'if perW:'lf P(8~:~tIpew:g ~~~~e~~t. I!. ~~~~:~I.I:.~~':~~~ Percent 
5•••••.••_. ___••••_. 25 1.6 100.0 .0 80.4 12.2 2.4 •••••••••••• __•. 
6.._._. __ ••• _._______ 25 2.0 100.0 .0 [In. 4 20.4 8.2 '\ 2.0 ___ . ___ _ 
f ._._.______ ••• __ .__ 2., -J.l 100. ° .0 .58.:J 33.0 1 O. S 2.9 ),...___ _ 
8.__ • ____ ..._•• _____ 25 3.0 100.0 .0 50.51 :10.8 I 11.0 7.7 ___ ..___ 
9••___. ___ ....__.___ 25 5.2 100.0! .0 51.5 27.7 H.G .1.(; 1.6 ______ ._ 
10___•• __ ._.• _._.. __ 25 4.8 09.2. .S ·12.0 I 32.0; Ifj.S 7.0 .8 0.8 
11 ____•• ____ ..._. __ •• 25 4.9 9U.; 3.:1 2·1.1; I 42.0 I 21.3 11.5 •_____•••__ • ___ _ 
12...-.. - 25 5.:1 100.0 .0 al. I a5.0. 22. a \1.8 I. 5 ••• ____ _••----.--.-1
13_________________ •. 25 4.S 100.0 .0 10.5 ~'\).S 'I zs.n Itt 5 7.4 .8 
14 ________ ._________ 24 5.9 95.7 4.3 17.7 :1;U, 24.8 13•.) 0.2 1.4 
10_____ •••••••_. __ •• 25 5.1 85.0 14.1 o.a ~'O.31' 20.7 2.';.8 15.li 2.3 
16__ •______________ -' 24\ 4.2 82.0 18.0 •____••• !I. a 21.0 48.0 18.0 ·1.0 
17---.-------.-----.1 ~~ 4.! ~Q.2 !~.8 -----1-..;·' :~.~ r 20.5 I ?l.Q, J[L7 1.0
18._____... ___ ._._ .. -v 3.. ,0.0 _0.0 "I .. ", 11.3\ a3., I 4:1.7 7.5 
19........... _•• __ ._ 24 2.U 71.4 I 28.0 ........ ' 1.·J i 'J.31 24.:1 47.1 22.9

120 1....... ______ • ___1 10 , 2.4 02.5 37.5 .. -.-...1..... --- 1. --------1 .1. 2 i GO. 0 20.2 

21. ... __ .___________ 10 j 2,0 [iO.O I 40.0 r..--·-· -......-: 5.0 I 15.0 I 45.0 35.0 

! Han'est of roasting cars begall on this clatt'lInd sOllIe of lhe in~!(l'd enrs were LakelI by the grower. 

T.-I:BLE 2.-0CCltI'I'CllCe oj eal'worl//s in ears of:2 va1'£eUes oj sweet corn on the fourth, 
sixlh, eighth, ami. tenlh days (lfler NIl'S expose(/· oilks, .11(1sonville, X. ,J., Au.gust 
1988 

IEars willt fresh silk~ were tugged on Augl1si 5; 2.5 curs were examin,'d per field on eaeh dnte] 

GOLDEX enos::; DA:\,1~A~r SWEET COHN 

f X'!I11~~l'~ ~Jf h~r\'llC found I XIIm.l~er Of.l!lr~·n{' found I . lEurs ilI-
Time afl,'r Furs ilI-I" 101al! 1Il SIlks 111 InstnrS- 011 kernels III IIIslnrs- !Lar, no festet! 

silking (days) fest,'''.1 ~~~;~r! ' I I. t. .' i .1,' I I .. o~I~~r. ill ~"r-I,I I 1 I 2 ,:J ·1. 5 ! 0 Tolul i I I 2 :l 41 5 G 1"'otaI 1 IlIclS 

---~-ir-N-Tt-II'-II-lcr'NII1:;:I-\-I-!-!-·\-I,--l-II'-!I- - -1-j--(;en-rl1t ;::::; 
.L ........_... 23 +1 (j 110 IS 7' 1 ! I' a:l I... 2. 3/ r. !.. " .. _ 11: 25.034.8 
04~~_a~4~ ... _~ .. _ 2L -HI ... _ a I U14 2 :-.-l IS .. __ .. _.. ! {} U /2 2 ( 221 55.0 76.2 
8._"•• ____ .-, .. / 25 4·,l __ ·! .. ·.'4 4 2 ''''j' 10 '--' ---i 8 14 ,. 5 :H i 77.3 88.0 
10.•.• ______ ... 25 as !... :... I 1 : 2 :l ill 7 "-1---(" , 0 IS 7 31 \ SLO 9(i.0

1----~---''---~-'--~---'---',--.,-' ' \ \ 

LOC.\L. W1HTB SWEE'l' COu:-.r 

i 1 ,'-~!-'~T' I I I I I I I I ' 
.1. ..... -- ••••.• 22 ) :30 ill i17 I 5 ! 2 ) 2 j __ I 37 ).._1 1 1 1'__ 1' ._.j 2 I 0.1 9.1 
0.... , ......... 2:! 

___ 

9.S 18.28... _•• __ • ___ __ 41 !-I : 9 p" i 5 ii, I i :17 i··-!"'I ~ I. : "'" - 4 i191 :34 t a , (j t lL; l • 20 "~ __ I ~_.. a '. h 2 1 J 1·1. 1 41. 2 52. ()
JO ...._._. ____ • 2·1 f 3" '--1 ,q: 3 I·~·I'·'I 10 I '_'.5 ! 7S.1 iH. ~ 

I 
- i--T'J - i - --. ; 1--"1"-- 5 1 ; 9 11 I 

--~-~-~~~-~~--,~--~---

An exmnination of cars of Goldell Cross Bantam in three stages of 
deyelopmcnt in Dade County, FIn., in 1939 show('d nn in.crense of 
larvll('. from :3.1 per en.r havi1lg fresh silks to G.1 pOl' eiLl' hn,riJlg wi} ted 
silks, fmd 0.7 per ear luwing paHly browned silks. Th(,s('. three stages 
of growth (table 3) represented Toughly the seeond, fomth, and eighth 
days after silk exposu1'e. The general results of these and other exam­
inlltions showed thiLt ell l'Worms entered the ellrs continuously during 
the first week 01' more following silk oxposun" 1111(L indicated that a 
control mensure dire<lte(\ ngninst the larvae while they were feoding in 
the interior silk 'would affect the grcn,tcst numbers if applied not em'lim' 
thl1n 1 weok after silk exposure. 
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TABLE 3.-Penetration of eo;rworms of rlifferent l:ns.tars intI) ears oj Golden Cross 
Bantam sweet corn at ."J stages of groto/h, Dade CI)UNty, Fla., i9SG 

[25 cars of each stoge of growth were examined] 

EAHS W['I'I1 .FHESn SII,KS-TOO YO()~G '1'0 OU, 

Larvae of statl'd instllrs that hud Mnetrnll'd into ears for Awragl' 
Larva,' indicated distane,'s (inches) below tip or husk distance 

Instnr 
trated~i ~ O-OJ, 1.0-I.n 2.0-2.0 :1.0-3.9 4.0-4.0 5.0-5.1i li.O·G.n Pl'r larva 

-------1----]----- ----._---- ------. 
" 

j\Tumflrr. [1 Parent Pert'l'lll Perrinl PfrCl~1I1 Pacenl Percelll Perrellt { lucile."! 
FirsL................. 52 57.7 42.3 """" ................................, 0.94 
Second ..............1 21 as. I ·17.r. 1·l.a ....... '1'....... ........ ........ 1.21 
Third ·•· .............. 1 ./ I 50.0 2.5.0 25.0 ...... '1' .... ,. ........ ....... US 

Total or w('ight!''' ;---1'--,'--'- ---l·---!----I-·-·~· --)-- ­
___'_l\_'l)r_a_¥l~.=l_____~j 5l.U 42~____.;.2 ..:~~~.~~J=:l=:o ~~-~·-··r~~---""--

I<;AHS WI'l'1l W[liI'IW SII.KR-RlOllT S'I'AOE TO 011. 

First ................. (j~.-.;;-;! 52.n -~~--I..'i 1=.-·........1........ 1.10 

Second................. 4S :lfI.H 50.0 10.4 ........1.:...... ........ ........ 1.21 

'I'hire!.. __ ............... 2:1 21. 7 :19. I 20.1 H.7 I 4.4 "'''''' ........ 1. 79 

Four~h .............. 12 s.a '11.7 '1J.7 S.:l I ................ 1........ 2.04 

Fifth................... I ................................ , IIK).O .. , ........"... 4.90 

'l'olulorw!'ighlp(/ .---.---- ---j"~-·!·--·l---!------
a\'pruy;l'"- .... ~--"·_I__I_~__ ~~_~~~~._~_~t __,._~:_(i ~~__ ~._~~~~~_~~-.~~~:=-=.=-

lun", WI'I"1l PAR'n)" TlHO\\'):I,!) B!LKR·-TOO OLD '1'0 011, 

1First. ................. 1 .Ill I (lo,o'I.· ·1O.n 1 ......... ........1........ 1.15
......1 ........1 

1Sl'eond ............. 1 IIi I 12.5! 81.:1', (1.2 .........................'1........ 1.~'9 


'['hint ............ 1 7fi ' Hi., I 50.0 111.71 7.9 1 2.1i................. 1.61 

Founh.. . ......... . ilS I·U 21.'/ 21.·/ 15.3 I Tl.·( I :i. I i........ 2.72 

Fifth............... 37 l 2"t l(i.2. IO.~I !!I)., I 21.G Ill. 2 I' 2.7 :1.58 

Sixth .................1 5 I ........ ' ........1 -- .... I. ...... ! GO. 0 20.0 20.0 5.08 


'rotnlorwl'ip;htl'd l·--I·--'I'-~-I'----~(----r---·I'-I·~-
n\·er,,~e......... 242 .. 15.~33.!~_.. lIi.fll_~~_._4.fI O.S I.......... 


STAtiES OF GnOWTIl OIl LAnVAB IN EARS 

The normal c\e'vl'lopnH'ut of a la!"Va that hatches from an egg 
deposited on the fresh silk of all efLr, enters the tip immediately, and 
feeds continuously withill the efir first entered, ('OVers a period of 
about 2 weeks in midsummer. As shown in tfLhles 1, 2, und 3, newly 
hatched larvae may continue to enter the ear for 1 or 2 weeks ufter 
the silks lw,ve appeared, and severnl 01" nll six instnrs may be found 
in cal'S by the timc tIl(' silks hn,ve begun to tl1rn brown. The data 
in table 1 show t1Hlt third instal'S were present in the ears beginning 
on the fifth dn.y nftcr silking, that fourth instnrs first appeared on the 
sixth day, fifth instal'S on the ninth dn,y, fLndsixth instnrs on the tenth 
dny nfter silJ\:ing. TJw data of table 2, however, show thnt sixth 
instal'S were present jn eflrs of Golden Oross Bantam 4 dnys nftcr 
silking, and ill loeal white sweet, ('om on the' sixth l:i:W after silking. 
Evidently not an larvae thnt entcr the curs hn.ve hatched on the silks. 
Pnrticularly when the illsect is nbUlldaut, eggs nrc laid elsewhere tlUlll 
on the silks during n, period of several weeks before silk exposure, and 
larvae of all stages of development mfLy migrate to and enter the curs 
as soon as the silks ate exposed. Thus a contl'ol measure diJ'ected 
against the Intvae after they have entered the Pill'S must be effective 
against all instal'S if n high percentnge of til(' purs are to be protected. 

http:lIi.fll_~~_._4.fI
http:5.0-5.1i
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RATE OF PENETltM'ION OJ' LARVAE INTO EARS 

The newly hatched canvol'ms settle to Iced in the interior silk mass, . 
usually near the tip of the husk, penetrate toward the cob, and usually 
reach the kernels by the time they lu'e in the fifth or sixth stadium. 
It ':ls while. the Inl'Yae at'p of these two instal's thnt/they consume the 
greatest nmount of food and cause most of tbe damage to the ears. 
The rate of peJl('trntion of tIll' larvae into the cars und the stage of 
growth th('y attain before rcnchiug the kernels depend largely on 
certain charuetcl's of the ears. Sincc some of these characters are 
vel'y important in 1'eln.tion to the degrec of eontrol obtained in different 
fields and Ytlrieties of sw('et COl'll by usc of oil insecticides, they will 
be discussed bl'il'f1y. 

EFFECT OF nUSK TIGl!.TNESS 

• 

The mte of pelletmlion by l'itnVOrms into corn ea.l'S depends in part 
011 whl'thel' tlH'Y ('llIl ('mwl hetW/'('1l th(' silk: strnl1c\s. If these strands 
are pressed together firmly by till' husks thp progl'ess of the larvae is 
slow, sometimes being limiU·eJ by their ability to eat their wa.y inwarcl; 
whereus if tllL' silks an' held loosply til(' hu'Yfl(' may penetl'lltc the silk 
mo1'(, rapidly by (,l'awhng between the stl'fl.J1ds. Sincc feeding and 
penetration toward thp kCl'l1els n,l'f' (,on curren t, the larger instal's 
usually nrc fOl1nd to have pPl)ctr!lted progressively fnrther into the 
curs. This fmd tIl(' iLYCrnp;p penctration nrc shown in tnble 3 for 
Golden Cross BitllUun, l1 YH,riety with 100s(·1IUsks . 

Larvae of vnl'ious instnrs pendl'l1tc· mllch less rapidly into enrs of 
Snowflake, in which til(' husks preSf; titc silk stmnds firmly togethel'. 
In ('al'S of Sllowfinkp only (L7 percent of the. larvae hneJ 'pen('tl'nted 
fro111 1% to 2 ineill'S below tl\r husk lip, whereas in ears of Golden 
Cross Bautnm nt about tile same stnge of growth (cars with padly 
browned silks) 50.:3 pel'('en t of til(' lnrvn,l population had penetrated 
for 2 inelws 01' 1I101'P. III pars lw.ving tight husks the brynl population 
is concentrated for n, longer Linl(' l'elatl\Tply near the husk tip than in 
cars lutving loosf' husks, nnd ('itn be reached much more ensily by 
insecli('ides tlHl,t flrc' npplied to the tip of the ettl'. 

EFFECT 01' nUSK T.ENGTH 

In ears of difl'cI'ent vnri{·tles, nntl in difl'er('nt enrs of anyone variety 
of sweet ('orll Ot' I'Onsting-cfLI' com, the husks extend for diffcrent 
distn,nces beyond tlll' ('ohs. Not only the tightness but also the length 
of the husk is important. It often happens that the long husks are nlso 
l'eitttively tight and thn.l the short husks arc unusunlly loose. In two 
varieties luwing husks of' approximntcly equal tightness, la.l'vae 
J'eached the kct'llcls ill 21.5 percent more enrs of the vtwiety having 
shortcr husks t),nd hn.d ('[LUs('d st'rious injury in 18.8 percent more 
ears than in the longer ituskt'd Yaridy. 

In n, vnl'iety lJ:J.ving tight husks of' medium length, one with long, 
]oosc husks, a,nd 011(' hnYing short [mel comparatively loose husks, 
4:6.4 percent of tIll' lal'vlw t'(·n.dted the kernels in pars lllwing tight 
huslm of medium length (Tuxpnn); 62.9 pel'cent l'cnched the kernels 
in ears lHwing lOl~g:, loose husks (Kn.ncross); fiud 69.2 percent reached 
the kernels in curs having short, loose husks (Golden Cross Bantam), 
by roasting-enr hnrvt'st, It is thus appltl'pnt that when larvae can 

.'l 
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crawl among the interior silk strands rather freely hecause the slJro.nds 
are loosely pressed by the husks, they mn,y rcach the kernels in almost 
the same numbers and nearly as soon in long-husked cars as in shorter 
husked ones, especially if the husks of the lrLttCl' are somewhat tighter; 
and if the husks are tight, extremely long husk development is some­
'what of a hindrance in l'efiching the larvne effectively with insecticides, 

On the other hanel, husks thnt extend from 2 to 3 inches beyond the 
cob fit time of ronsting-eal' hnl'\rest nre yel'Y desirable, pnrticularly if 
l'nther tight, 1'01' c:ompnl'iLtively thol'Ough distribution cf' au insecticide 
cnn be obtnined in tIle 1110([rmi('-siJled mass of interior silk of such em's, 
Hllcl the In,I'Vtle, which pcnetmle 11101'P slowly, cnll he renched by the 
inscetieidt' find ciPsil'Oyed bpfol't' tht'y renc"l tltl' kenH'Is. 

Althou~h In,I'Yiw \\"el'(, fOllnd on ill(' k(,l'llcls of Snowflake com 
beginning on the tenth <In.)- aflel' silkillg' (tubll' I.), tite')' did not hegin 
to reach them in impol'Lnnt IHIllJl.)('I'S l'nlii till' nrtl'('llth dnS. f\,nd even 
on tIll' t.wpnLy.cfirst day only 40 pel'cellt lind I'!'ueiled tIll' kernels, 
Onl~' 5.1 pel'c-enl of the' ltu'\':H' in n local whilt' ytl.l'iety, tiS compal'e<l 
with 25 1)('1'('(' IIi of' lhe larYttP .ill Goldl'll CI'OSS Hnn tnrH PtUs, hnd l'eBelLed 
the kernels b)T ill(' foul'th day ftftl'r silkillg (lnbk 2), and only 78,1 
})(,1'{' ('n (, ill th(' loenl while, as ('ompltl'rd with 81.G pel'cent in Golden 
C,'oss Bnntrull, had l'('nclH'c\ lh(, k('I'Ill'\s by tllP tenth day, It fLppcn.I'l', 
thl'l'efol'l', that til<' slag(' of gl'o\\,th of ('OI'n l'ill'S W\tt'll Illl'Yn(' reach 
tlll' k(,l'nels is ('Xll'l'rnely varin,hle ns heLw('en dirrl'l'{'rll YilriC'ties of com, 
and is gOV(,I'IlCc\ by tlw l'ftpi(lify of IWlwll'lllioll, which in tum is in· 
fiUelH'C'C\ by tilt' lig'htllcss of the husks about tlt(, silks and cobs, The 
husks of .!IIost SWl'('i-('OI'Il \'ul'iptjes tH'!' ('olllpnl'iLtively Joose, Im'Ync 
dis1)(,l's('mpidly within tllem, n,nd if ('onll'olnwnslIl't's :1I'C to b(' highly 
c!l'eetiy(' in tlICS(' varieli('s tlw)" IlIUS( bc' appliNI l'plnLi\T('I)T soon after 
sdk exposu1'(', 

l"'FEeT OF I)H(H;(:l1'l' 

TJJOse pild" oJ thL' plants tllilt dew'lop during dry periods are 
stulll<'d, nnd 1Il0iStlll'C' conditions dlll'illg the lime' tlll' ('nrs m'(' develop­
ing 1m'll' nn jmportnnl relationsiJip to the rapidity with w11ich larvae 
reHch the I\('rne\s, lhl' nmOllllt of injury tbcy calise, and the effective­
ness oJ control llWHStlreS, '1'1Iis dl'!'ct is pilrtjculnl'l,Y 1I0ticeable in the 
cns(' of the husks, which during dry periods o[t('n fiTe found to be 
short!'I', 100sel.', find mol'(, Jlnccid tllfIll uSllnL Under these conditions 
the JnrviI.(' disjwl'RP mOl'!' l'npidly und ranch tlll' kel'llels sooner thnll in 
nonnnL O:1.I'S, and sm(\11 InlT:ll' sometimes CVt'n pe'netl'utc to thE' )(ernc)s 
on the mi<ldLl' of the ('ohs. Owing to theij' 11101'e ru.pic1 dispersion the 
Jill'vIle HI'C' less likC'ly to compPle, ilnd IlH)I'tnlit)T by cannihnlism 111lty be 
l'eclucl'd, l'l'suiting in n, itighl']' rait' of slllTivnl. The widcr nnd m01'e 
mpid dispersion of the' Inn'tH' mnkes ilmol'(' diflieulL t.o reach many of 
them with inscdicides applied. to the tips oJ t.ll(' cnl'S, nnd fewer cars 
can bc J))'ot('cted ngninst injury when this method is used, 

INJURY TO EAHS OF DlI"l'EHEN'1' V.\HIETmS OF S"'I;;I,T CORN 

The previous discussioll hnsindicn.ted thllt ('ltl'S of sweet corn hn.villg 
diJferent, ch(Ll'flei('I'S, espccin!iy in reganl to the husks, would 1)(' infested 
difi'erently by enl'W011nS Wh011 gl'own lIlId!!I' the sn111(, ('ouclitions and 
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exposed to similnl' populations of the. insect. ']'hat thif) if) true is 
shown bl the data given in table 4, in which the l'n.1.es of infestation ~ .. 	 and injll1'Y to the kernels of 10 vnrictics of sw('\,t corn, as compared 
with enes of a vnrieL)T of l'onsting-enr COI'Il, nrc summnt'i7.c<1. Undcr 
the conditions of Dade C;OHoty, l?ln." whero injury to tile- kernels occurs 
in nendy nil efil'S of sw('('t corl1, the pcrccntag'(' of ('nt's il1jurcd fol' OHl' 
1 inch rnngecl fl'om 64 in Stowell's Topcl'OSS to 100 in S<'IWCf\. 60, 

'l'AlIf,E 4,-Localion of C(lI'U'O/'1/\ injury '£'11 ,~u'('d-corn e(l1..~ill relation to the C1WI'(ICier 
of the husks; check (u11Irca/eri) ears used in oiling experilllents. c.wIHin{'r! at lime 
of roasting-em' 11(1)'1'('8t; D(lcie ('<I1I1l!!!, Pia" JIm'clt 1981J 

Ears al harvcsll.illlc in whirh [~NliJi/: h;­
eurworms WlUi round 

"llrs In th~ k('rJ1I'ls [or n db- Totlll \ L>lr~'aeYuricly I : (\X01l1- rllin- tnlH'e h('low rolJ lip of··­ 10 n·at'.: PI rhll'tl [rSI.I'" 	 cur111 Ih~Ill. hnr­ silk\'N:.t 	 :\Ior~Ihwh 1.1 to 2 tiult' 	 111f111 2
01' h'ss iuchps . indws ,,

-~-.,..,~--~-.~-.----. "--~-- -...------- -------- -,~......-"-- -----~ ­ ~".-- --- ......... ~--.---

X1/I/I- ('(T- l'rr- Per'"' Per- Per- N/II//- .YIIJll~
ber crill ('flit N'III (('111 cenl /ier IJer'I'll,prlll'. . m 3,:\3 ,a.tii' 15.00 :h;\3 1.07 1 1:)0 2.17

Counecticut ;'xpl'rilll('nlni [I ~'brjd 2.j , {) 4.00 ~. 00 ,Ii,On 12,00 :'5 3,·10
KancroSs . 2,) II II W,IIIl 710.00 S. rKl \~) 3.t'l
Ore~oll B,·cr"rc~n. 25 (I 12.IJO ~.on nS.o(J 12.00 . il7 2~2...\{

oj· :Hcd~rccn._ _ - _\) I (J II W.OI! ,n.O!) s,on (j5 ' 2.m 
, .... IBanfum ;',-ergrccll Hyhrid 25 II ,1.00 IIi. 011 32. !X) ,),.00 2, r,~

Stowell's Top('ross 	 :!5 !I .1. nil :l2,O(l <10. IX) ~·I.IX) ~," ' :1.52
Sl'ncrQSS [IU \I II 2.l)lJ fili.OO -)2.00 20a <I,OSBNwca Golden I;{I II (I 1l.fi7 6:1.3:1 2,i.OIl 2Glj ; :-1. ji
Sene("m ... fin II n II m.oo W,OO 1-1, ' 2,0·)
Golden Cross Buntam ~5H () 0 ·1.·tH 1\1 1111 :lll.liI , 1.2Gl :l.51 

--.,...-~-

All SW('ct coru law 0 ,lIO 7.17 fJ!!.IS :!!J.,5 , 2.::120 :1.·12 
.~... - --­ .--~-. 

'Total IJerCCllt. sweet-('OI'II l'U1'~ 
injured in stnled Llllrt~ HK1.!Xl ml.l!l U1. U:J !!U. in 

I 'rhe Yari(" irs nre nrrnn/:cd rOll~hly Il('!'orrlill/: 10 IplIgth nnd 1 i~hll"';;S of husks, 1 hClot' al top of lisl hn"hlg
the longrst Ilnrl ti/:hh'SI. husks and thos(' III hottoJJll11l' ~Ilnrtrst alllllflos('SI husk" 

'2 A Deld ('orn grown for rousting (lllr~, haYing. Y('r)" U!!ht. ]Jl(ldilllJ1-loJ)~ husks_ 

INI?ESTATION OF EMIl' .\'1: TI\"~ OF HAH"EST 

Green rnl's usufllly III'(' hI1IT('sied about :~ w(,pkl' nfter silkilW, at 
which time the' 1mT:)!.' tlmt ('ntcn'd tht'l1l ns I\{'wly .ltntchC'(\ lndi"idul1ls 
during th(' fil'flt w()l'k nftp!, RjJk ('spORlIn' nr(' l)('g"inllillg' to bceoJlJ(' full 
grown and to knvt' t11l'm, Not. nllthc' Inr"IH' in the P:11'5 hflY(' I'N1C'hf'(j 
the kCl'llels, and only pnl't of (h{,111 hnvt' 1)('('011](1 Inl'g<' C'noug'h io CI1US(' 

serious dnmnge. Sincl' Inl'vac of tIll' sixth, 01' InRt, 111fltnl' (/(>VOlll' 
several kernels dnily, Ol1t'. Inl'ge indi"idunl IIwy en.lIst' ohjertiol1ilblc 
damnge to all ('al'. D!'I)('nding on populntions of 1n1'\'I1(, nnd on the 
type of enl'S, pHl'tieulnrly with regard to husk tYjw, til(' dnn1l1g'C' to 
swceteom enm at tin1l' of I'oasting-('ar hnl'Yl'st: rnngl's from no injury 
to the kernels to prndienlly c()mpl(~t(' destruction oj' all ('nl'. 

Figure 1, .1'1, shows ;\\1 CHr t1Hlt I'l'('('i\'('d ('ttl'WOr()) injul'Y to kl'rnels 
less thnn 2 il1ches 1)('low the' eob lip by thl' tinlC' of ronsting-l'al'I1I1I'vest; 
figul'l' 1, B, n.lI cal' that l'('('('ivl'd injury l'x(pndillg mol'(' than 2incilcs 
below tlt(' cob lipi nlld (]gu\'(' 2, an enr thnt Wm'i eO.lllpl('lply d('stroyed 
by Cftl'WOl'Il1S, 

http:l'n.1.es
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INFESTATION IN EARS OF DIFFERENT AGES IN ONE FIELD 

In general, eurwol'm infestation is rutIH'l' uniform ill any field of corn 
irrespective of the llCL'(lngl" as til(' moths deposit their eggs singly on 
the silks fit rundom through tile fil'ld. 'rh(' nnrnge number of 

B 
FlGUUE l.-Ears of sweet corn ill which earWQrlJ18 havc injured the kCrllehi: .tI 

Less than 2 inchps below the coh Up; IJ, morc than 2 inches below the cob tip. 
New Jersey, 194J. 

eggs laid pel' [cmalt' is about ;3,000, Ilnd illcliyidunl moths muy deposit 
as many os 500 pel' nigh t; hen('o ItS f(·,,' ns :3 or 4 femnles nw.y oviposit 
on as many ears fiS urI' ordinurily produ(,ed OJ! nn J)cn' of COI'll. VYllllll 
the moths nrc numerous, us is oftell the ellSe in the Southern States, 
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only an occasional ear escapes, regardless of whcn thc silk is exposed. 
In the Northern States this is tl'Ul' usunlly only in the fall, when an 
increasing population of the ins('C't eoncentl'ntl'S in n dl'tJ'NlsilJg acreage 

FWUlm 2.-~ Eul' of sweet COI'II ill which !?IU'WOl'lI1fi hllVl' alJllo~t whull \' devoul'ed 
the keruels. Dude County, Fla., 103S. . 
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of corn in the silking stage. At other times a vaduble but often small (~;
pcrcentage of eRrs is attacked, and the ratc of infestntion may be 
quite different in cars of different ages ill one field, depending on the 
numhers of moths that were depositing ('gf:,"S when the silks were being 
exposed, For example, in 11 field of local white sweet cOrll at Beverly, 
N. J" exnminecl on July 4, 1938, the infestation in cal'S past, at, or 
younger thnn roosting ('fir stage wus 84, 54, nnd 20 percent, re­
spectively, indicn.ting thn.t the moths wcro plentUul when the enrliest 
silks n.ppcn.l'ed but hud heeome setu'ce by the time the la,test silks wero 
being exposed. A knowledge of this factor he1PNj to determine the i 

experimentalmcthoc1s employed in testing illsceticidc effectiveness. ; 

.METHODS OF STUDY 

The methods of study used tlll'oughout these iuvestiglttiolls were 
adopted bee!LllSn thl'Y seemed best suited lo the pn.rticuln.r problem 
illVolved. Oommercilll pln.ntings of COl'll 011. In.L'ms were used through­
out, thus fl.llowing It selecLion of fields canTing suitn.ble infestation, 
which wotild htLYe been lacking in rigid plot set-ups where suitable 
infestu.tions might not o('cur. In the seven seasons whell studies 
were made in the NorthensL, alld in the six scaSOllS in Flol'idn., infesta­
tions approaching 100 pon'ent wpre usually present, except for the 
summer of 1940, when infestatiolls w('l'e at ft much lower rate. 

Tho ('xpol'imcnts wcre repcn.ted in fields of different viU'jeties grow]) 

in different sonsons of the yenl', ill several ycn,l'S, in different geogmphi­

cni areas undet, widely differcnt onvil'Onmental conditions, and under 

different levels of CfU'WOl'lll populntion. :NJn.tel'ials or methods that 

gave favomhlc results under nl! these conditions wer~ believed to 

be worthy of commereltLl trillls. OccnsiontLlly, treatments thrtt gave 

good J'csults under conditions of lower popull1tiolllevels in the North­

east failed uuder conditions of higbel' population levels in Floriclrt, 

or jjhe reverse wns true. 


In any series of eXlwriments in t1. given field, cars of uniform. age, 

usually judged by the condition of the silks, were selected, treated, 

and tflgged. This selection lIlade it probable that the cars would 

be rather uniformly infested and that the period from treatment to 

roasting-ear haryest would be about the same. .A given treatment 

was usually given by one application only, to series of elll'S in one row, 

rcplicntions sometimes being mado in the same ficld. Although 

treated elLrs were thus exposed to subsequent attack by lm'yue that 

migrated to thcm from untreated cars, this defect WfiS of minor 

eonsequenc(~ and tended to minimize l'IltllOr than exaggerate the 

effects of the trcatment. 


Examinution of the ears usually wns made when the growers began 

to hn:ry~st the curs as green corn. The husks were opcned sufficiently 

to expose thc kernels for a distn.nce of 2 or 3 inches from the tip of 

the cob. The records made consisted ]lot; only of iihe effect of the 

insecticide on. the (JILl'S, such us discoloration, burning, rotting, 01' 

objectionable residues, and the. degree of freedom of the cars from 

kernel inj ury; but also often included the husk extension, the degree 

of infcrtility of the kernels nt the tip of the cob, the instal', location, 

und fate of ench larYu. found in thecal', nnd whether the flltvol' of 

the kernels had been Itltcrcd in any way. 
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EQUlP~IENT USED FOR ApPLYING OIL 

The equipmcnt used consisted of apparatus that is rcadily avail­
able and assemblies that call be made inexpensively by growel'S, 

In the earliest work, oil was applied by a "needle nozzle," which 
was thrust through the husk to roach the ]m'\'nc where they were 
feeding in the interior si!lc AftcI' it WIIS found that oil dispersed 
nlmost instantly through the interior silks of corll eal'S when it was 
dl'opped on the oxtcl'iOl' silks at the tip of the husk, ordinary oil caus 
were used, the oil being ejected by preSSllre on the bottom, In the 
spring of 1988 fOl'ce oilers, of 'which many kinds ·were available, 
wore found to be satisfactory applic:ators because' the dosage ejected 
pel' trigger squeez(' could b(' ('ontI-oIled mechanically, and later 11 
"knapsack" assembly WIlS used, 

FOHCE on PUMP OU.EHS 

Oilers pl'ovic1e(l with internal fOI'Cc' pumps, that ej eet a dosage of oil 
by pressUl'C' on a trigger and lu'e lumdled liko 11 pistol, htLVe been found 
most satisfnctol',Y 1'01' usc ill n,pplying oil to swppt-col'n onrs, Such 
oilers htLve been avnihtble in 11 \'nriety of types ltllcl sizc, Some arc 
provided with devices thl1t measurc the ejection per trigger squeeze, 
but if not equipped with. such 11 dc-viet' they cun usually be provided 
with ttttachmoflts HUlt cl1t1ble rough lllCnSlIl'Cments of the e.iec~i0ns to 
be l11ndc, A numb(·J' of those that IHwe boell tried Itre shown in 
figure 3, 

l<lGL'RI'l 3,-TypeR of force or pump oilerR that have been llliell for applying 
Illineral o;! 10 l:'wect.-col'll ear;;, 

The writcr has lIsed the oilcl' shown ttli the extreme left during 4 
yeurs, ltnd it gave l'easonn,bly nccumtl' ejections per tl'igger squeeze 
during the entire time, This type of oilor cltllbe handled for long 
periods without tiring or blistering the hands, anel practical growers 
have found it sl1tisfactory 1'01' treating llLl'ge acreages, 

In uctual practice the oil was applied by I'lLI'm workers nt different 
points OIl 01' in the ears, sometimes in such a way that most of the 
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dosage ran off outside. At other times the spout of the oiler was 
inserted into the interior silk mass for various distances before the 
oil was released, occasionally so deep within the silk that the larvae 
feeding nearer the tip of the husk were unaffected. To regulate this 
a metal disk, such as n. wn.sher, of sllitn.ble diameter, soldered on the 
spout of the oiler about one-half inch from its tip as shown in figure 5, 
stopped the spout at HlP propel' distance. 

SPECIAL OILER NOZZLES 
~. 

'Vhen force oil(:rs were used, tbe oil was delivered at only one spot, 
either at the tip 01' within the interior silk of tIl(' ear. It was thought 
possible that distribution of the oil within the intel'ior silk might be 
more effectivp, InteI'cbangeablt' nozzh,s, th"I'('i'ol'l', us shown ill 

, 
___-afiJiil"'" ,_____P"" 

'" 

------~ 

FWl"IU, -J..-Verforatcd oiler Ilozzle~ lI~ed ill experimental application of milleral 

oil to s\\'('ct-COrIl eark for earworlll control. 

figure 4, Wl'l'!' pl'('pn.rNI fol' tlS(, 011 lIll' oilel' shown at the extreme left 
in figure :3, tll(' tip of the spout of which has }welt slightly loosened to 
show til(' point of cOl1Jwction. The experimental nozzles mentioned 
were made of: brass tubing of suitable diameter, and 1, 2, 01' 3 inches 
long. Theil' tips were closNI and they we]'(,\ provided with 4, 6, or 8 
openings, l'l'spectively, lUTn.nged in a spiral as shown, thl'Ough which 
the liquid was 1'orc('(1 in all directions. Series of cars of Kancross 
sweet corn, a variety hn,ving husks that extend beyond the cobs for 
unusually long distuIIC.es, wert' treated with white oil of 125-135 
seconds viscosity, lIsed alone 01' containing 0.1 percell t of pyrethl'ius, 
the nozzles being inserted for their full lengths into the interior silks' 
of the cars before the dosage of 0.7 mL per ear was discharged, These 
experiments seem to show that the use of the special perforated nozz~es 
resulted in no more stltisfactory protection against injury by earworms 
than that obtained by use of the ordinary oiler spout, Ina second 
trial, in which applications were made to Golden OrossBal1tam ears 
at dosag~s of 0.7 or 1 ml. pel' cal', similar results were obtained. 

http:distuIIC.es
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Openings were then made in the extremity of the 1- and 2-ineh 
n03~!es, and in addition they were provided with 8 or 12 openings, 
respectively, nrranged in a spiraJ, or double the number of openings 
that had been provided c1Ul'ing the first tests. \Yhitc oil of 125-135 
seconds viscosity containing 3 percent of dichloroethyl ether was 
applied by thrusting the nozzles into the interior silks of Golden Cross 
Bantam ears befon' injecting t1 dosage' of 0.75 1111. per ear. No more 
effective earwonn control was obtained than when oil was delivered 
.at one spot in thp silk mass, It appeal'pel from the results of these 
tests that oil distributps itself just as thoroughly within the interior 
silk of treated pars of swpet corn when injected at onC' spot in the silk 
mass at or neal' tll(' tip of the husks as when delivered at several points 
wi thin the silk, and kills an eq ual percentage of the larvae. 

TIl(' capaci ty of HI(' fo/'('(' oilPl's shown in figure' :3 wus usually not 
mol'(' than hulf a pint, llnd it was l1('Ct'SSlllT to refill them frequently. 
Oil('J's of gl'l.'iltt'r cnpa('i ty W('I'{' not pl'llcti(,lll, liS tll('Y pro\'pd much 
too tiring to handlC'; 1I('1I('e till' huH-pin t 01' smaller oilers were nttnched 
to stlpply tunks of nt IC'ilst I-gll11on eapueit.\T, holding n half-day's 

FWLRE 5.-Knapsack as;;CIll\)ly of fol'(,(' uil('1' attachcd by hu;;c tu a ><torup;c tank 
designed lu be SlllllP; O\'el' OIlC "houldC'I', Ul' worn on (he back, Oil feeds from 
the tank to the oilC'r b,\' p;ra\'ity. The' oil('r is pro\'ided wit h n i'et "crew mounted 
under the trigger. the udju~tmellt uf which regulates lhe do,mp;e clelh'ered per 
trigger sqlleeze, .-\n iron "'[[RhoI' hn;: bC'en .mounted on til(' spout: of the oiler 
to regulat(' tht' di~t-!lnce the tip can be in::;ertcd into an ear. 

supply of oil. 'fllis wa,:; clOll0, as shown ill figul'C' 5, by ('01111l'cting 
the oiler to Il .1-gnllon oil ('nil by 111('UnS of a s('('tioll of hos(' nbout 2}~ 
feet long chunpecl over shol't st'ctions of bl'llss 01' il'Oll pipe that had 
beensoldel'PCj in to the bottom of til(' supply ('nil Hncl into the oiler 
HS shown. \Yhell the supply tnnk WfiS slung OY('I' 011e shoulder by 
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means of a strap, or worn on the back like a lmapsack, oil flowed by 
gravity from it into the oiler, which was kept full. The two oilers 
shown to the right in figm(' 3 proved more praetienl for tbis assembly 
HUUl th(' otlH'rs, sincr t1l('r(' was no h'nkagC' oJ oil from them. 

A modification of this ('quipment, and OJlt' thnt s0l11('tim('s may be 
more convenient, is t1H' belt (,lllTiage, or sling, shown in figure 6. 
It wus fil'St sugg('st!'<i by H. A. Whitwoo(\, of Hall, N. Y. This equip-

FlClnm (i.-Bpil "lin/-( of kunp:'aek a~~('lnlJly d('~il!lH'd rOI' cOll\'C'lli(,llC{' of earria!!o. 
('~p('('ially \\"jH'll ~\\,!,('t-c{)rn ('ur:' an' low OIl t IIp plant;:'. 

l11('ntis ('Slwcinlly udnpt('(] for tn'lItnH'l1t of SWt'('(-('Ol'Jl (IH1'S thilt iHe 
kilN' high, such itS (J('('Ul' \\"h(,11 {Itt' ('om pinnts haY<' Iwen stunted by 
dry wl'nth('l' Ol' adY('l'sply nfrl'Ct<'d hy ot\I('l' fadol's. 

\!AIIK1~G OF TIlt::A'rEU EAIIS 

'Yhell 11101'(' tJlIUl (lilt' tJ'ip thl'ough :l fil'ld Or s\\"('d ('orn is J'equired 
in or<1('1' to trent a suitably laL'gl' PP}'('('lltag(' of th~' ears, it becomes 
nce(,SStll'Y to 1)(' nbl!' (0 l'('('OglliZl' tltose that hnxl' I>t'P11 trented pre­
viously so thllt n fllrlll('l' dosllge will Dot b(' npplil'd to th('1l1, This is 
particuludy t.1'I1(1 wh('ll oil-ciiehlo!'o!'thyl ('(II('}' is u"pd, be(,llllse, if 
applied WlH'll (.It" PllI'is \\"('11 ildnuU'NI, tlt(' tltemienl mn,y Jl0t entirely 
(WnpOl'ilte from till' pnrs hdol'(' tIl(' tilllL' of l'oH;;til1g-('ar llarvest, 
leaving llllc\0Sil'llhk n'sidll('S thnt nHL~' be det('('tl'd. by consumers, 

Sevel'ulll1(,tho<is of 1l1tlrkiug (!'l'nINl ('nrs hitvc )WC']l suggested and 
tried hy growNs, SOJ1l('tinlC's the tnssels of pll1nts whose" CIll'S have 
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1 
1 
I. 

F((1\'m~ 7.-:\rcthod of llIarkill~ ~'ar,,' to \\'hich oil lilt,.: been applied..\ hole 
(indicated by arrO\l') ,>' plIlI('he(\ in the leaf that "prill/-("; from lhe ,;am(' !lode 1 
a;; does the ear. ;;0 [but ~lI('h ellr;; can Il(' recognil.C'd and will not IJ(· oiled a lsecond time \\'ben later deyeloping' ears arc treated. 
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been treated have been 1/1"Okel1 OVCI'. so as to be recognized 011 subse­
qUCllt trips through thefic1d, but this is not practical wllCn the plants 
bear two ears of different ages thn,t )wcd treatment at different times, 
Another method rOllsists of punching' n, hole of easily recognizable 
size in the largl' leaf that springs from the same 11odl' as does the ear, 
and which ('overs its shullk, us shown .in figtu,(, 7, 'When titt' equip­
ment shown in figurps 5 nnd (j is used for applying oil, till' oikr may be 
carried in the tight hand, the Idt bC'ing 1'rCl' to eflJ'l'y n. SlIitllhh' pllneh 
with wbi('h the' h'C'n.ted pIn.nt ('an Iw llllll'kc,t! with littll' loss of tinl(' , 

Probably tIl(' most satisfactory method of marking tr('ntpd efl1'S is 
to lise paint 01' ('t'ayon, 'I'll(' liSt' or pni n i wnf.; dC'V('ioIWd b~' pruetieul 
grow('I'S .ill C'nlifol'lliit, ",11('1'(' this mdhod or mHrking is followed 
rlltlwJ' ('xiC'IlRivply. A SJlllllJ PHillt ('lIJ) is I'quipp!'d with loops so thnti 
it eall be wOl'n (J.II till' helL A doth pad is p1n('('d ill tltl' hottom of' 
the (,Illl :tnd :-;uflic'ic'nL thill, 1'<'(\ paint to w{'i thl' pad is add('d. The 
\\"01']\:£'1' W('ts tht· thumb of titl' left halld with paint and gmsps the 
ctlr to 1)(' oilpd with that hand to steadyi!: HR the' oil dosag(' is deliv('l'('(i. 
Tlll.' thumb mlll'k of J'l'd paint left 011 til(' husk not. ollly SP1'V('S to 
mnrk the' tr('ntr'd ('ai' (,OllRpi('uOIIS\Y, but it cnnbks the plIl'('hnsc>l' of 
green corn to I'l'c'ogn illP ('ill'S t1l:1 t \1:\\"(, hrell treated and protected 
agn.i1l5t ('HI'WOl'm:-;. til :-;0111(, mnrkf'ts ptOtN'ted eill'S nre l't'('ognjlled 
liS the high('st gl'm\c' of g:1'l'('1t C'OI'Il alld an' ic/l'ntifi(,d by theso paint 
Il1urks by till' purclHlsel's. 

VEGETABLE ()JL~ USED ALONE 

In ttl(' spring of l!};3(j il sC'l'it's of matcrials W('I'e illje('(NI into the 
int(>riol' sHks of ('Ill'S of Hllowflnkt' t'OrJI in n fidel at HOlllesU'nd, li'hl., 
by liS\' of It gl'tldunlC'f\ syring(" lo del('rmilw whether a blUTiPl' could 
be estahlished in the silks that would Pl'l'Vl'lIt In J'Y:) C' from penetrating 
to til(' ket'lwls. Among the mat<'L'inls stuciird Wl'rc t1lree \rcgebl,ble 
oils, This was th(, fi('st (('st of oil as a /lINIIIS of protpcting corn cnrs 
llgnillst illjul'Y bX ('lIt'IVOl'mS, 

In th(,st' lil'sL exp('I'inwllts 2 rnl. of ('nSlOL' oil, COCOllnut oil, oj' 
refilled {'otl;ons(>l'd oi1 \\'('I'e injt'l'ledinto ellrs througb tilt' side of the 
husk and nbout 2 iu('IIN; I)e[o\\- till' Lip, about lL we('k after silk cx­
posu!'t', when tllt' silks w('('e beginning to turn. hrown. Examination 
of 10-('n1' s:Hnples at time of hlll'\Tst n.boul 2 \\'('(>ks latel' showed that 
the l1Vcrag(' JnJ'nti populntion oj' untl'l'a/:f'f\ l'IlI'S WilS 4.9 pel' cnr. In 
cat'S tl'l'ntNI. with (':)stOI' oiL it WliS a,7; with cO('OtLnut oil, 1.7; and 
with ('otlonsl'(,tl oil, loB 1)(11' ('nl'. T.lH'. rt'su\ts ill NIl'S trentt~d with 
('.o('ortnut ilnd ('ottolJsl'l'ci oils eompnn,d fayorably with the results of 
treatment with allY otllPr dnss of ma(erials studied. 

During August '19a6 ('Ynltwtion of oils WllS ('ontinuNlulLdeJ' con­
trolled laboratory eonditions. Swcet-CQrn l':1I'::; \wuring frcsh silks 
were tflk('H from n ('ol'l1fidd in wbieh no ('IlI'Worm inft'stntioll occurred, 
Thes(' Nil'S, ill lots of 25, wel'l' impn[l'CI, eHeh 011 u. nu.il driven through 
a bonrd nbOllt a f('('t 10Jl~ by 8 ineites widp, s0 thnt the elll'S stood 
upright, 115 on th(' pi1wts, n,nd did Jlot ('onw .in contact with one 
another. On Angllst 7 two newly hatchpd l'arWOl'ms were li/wL'llted 
011 the. silk!> of ('nch eHI', These lilL'vn.c et'awh'd imml'ciintdy into the 
interior silk, whcre they begnn to 1'eed. On August 14,' oils were 
in.iected i.nto the intcrior Rilks of ench I':II' b~T thrusting n Jlecdh1 
nozzle through the husk nlJoliL 1 inch Iwiow ils tip, The nozzle 
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(U. S. Patent 2116591, May 10, 1938) consisted of a hypodermic 
needle soldered to a scction of brass pipe bearing a shut-off valve 
at the opposite' end and was COIlnected to a pressure tank;· The oils 
used (table 5) consisted of 9 vegetablc oils and 1 medicinal mineml oil. 

TABU, 5.-BjJect on Ihe corn Wl'tv01'1Il oj "illje('lion.~ oj oils inlo artificially infested 
sweet-cor'n ears by 71se oj ((, 'Itt'rdle nozzle; ears injested .A71!7. 7, oil applied AU!7. 
14, earS cxa1/l·i'/led AU!7. 2l; New [{aven, Conn.• 1956 

---'~~--'---

: .I~nrs Lan"W fOllnd Lan'oe fOUlld I 
inft'slt1([ ·Lan'ac in silks 011 k('rJlCls J,ar\'ne p;urs 

OilUlil'd _,..-_______, rOUll(l :W!tjout~ wtWll rOlLUd'
I ('SUIIl· (ll'r {onr . I ,- , ' dead ! Il\lng 
; fllt'd A lin· ~ D(lud I ~\1iY(l 1 D('ad 1 larvue 

~--- ....... --...~- ..---!-...--...-.-+ -----.--~-;-----~----;--.-­
.•\"u ""Jcr./)('rcrll.~ ;.VII1II/)a J.Ytl1llbcr:~V·lt.llilJer~ ...\"':tJ'(II1)"?r' ~\"r,lI'lII/JCrl Percent Per(,ent 

Cocoanut 25 02.0 1.2 t j J2 ! JS 0 as.7' 20.0 
Costo" 2!i' !l:!.:l J.:l ;,; -I' 20 o!r 

11.4! :I.g 
Cottons('l'd :m. SS,5 1.1 ·1 ' 5 : 17 ' a, 2;.u ]5.4 
Olh·c .. '_~~I'; ;.)l~'.·,~, 1.5 2 j 0 , 20 J \; :H.2 l:t 7Corn_ • ", J. :1 'I . (, I 21 0 J!I.·I 4.2 
PCllnut~ . 2;' 112.0' 1.2 () : 7' la 10 M.7 40.0 
Lins('('f.l _. 2·1 8:1. 3 I.:l i 1 2 ' ~ I JoI S'O 0 29. 1 
Soybean T 2·1 R7.51 J,.2t 2 i)' 17 oil 3£1 20.8 
Tung. .._ 25 02.0' J.a I Ii (l I 17 ·1 \' :10.3 24.0
,\[l'didnnl min("'nl oil ! 2·11 100,0, J.~. Jill! 17 S 10 77.1 66.7 
lUrl1st.rd. 1I1lIrf'tllt.'d l';lrs 
t:ninft'slt..'ciliurs ~7, i HI~:.O' k" :~_~_~~_~gJ~~._~L~-=~... __l08.o 

I l1nn'l1 WIL~ f(lllnd ill II", husks of I ('nr of ('oeh of tiles(' s('ries. 
: Yiscosit-y, ~. tj. ul 100': 1~., !?2·1 St'C. 

On ('xmninntion of th(, elll'S 011 August 21, a totnl of 350 larvae 
we1'(' found ill thc. 270 enrs llsed, oj' an averngf' of l.3 pel' enr. Of 
these lnn'lu' 231 were nlivt'; thc slll'vi,:nl, therefore, wns at the rate 
of 42.S percent, and nt tlH' limc of l'xnmination 70.0 percent of the 
survivors wert' fifth or sixth instnl's. In the various tl'catments from 
]1.4 to 77.1 pl~ITent or tlIP InlTfic had dic·el, and from a.8 to 66.7 
pCrC('Ilt of the tl'l'nled ('nl's wcrc without live IUl'vne. The rcsults 
showed thn.t til(' minel'lll oil Iwd kilI('d 20.4 percent more hll'vac nnd 
had prott'('led 2f1.7 p('I'('('nt morc eal'S thl111 hnd pcanut oil, which 
gtwe the bl'St l'('slllLs among the 9 vegctitble oils USN!. This was the 
l'iLl'iiest lIS(' of milwml oil for e:H'WOl'lll control, and thc l'csults imme­
dintely suggested its snpel'iol'it.y to vegetable oils for this purpose_ 

Tn ~ larch 19:H, oils wcre a pplied to Nil'S of SnowflHke corn iLt Home­
steltd, Fb.. 118 soon ns tit(' silks lInd \viiteci, by USt' of n. n('cdle nozzle. 
In this ('t1St' (lit' tip of thp nozzle was inserted foJ' about 1 inch into the 
ears tlll'ough till' silk. Each kind of' oil was applied to 25 cars, and 
n, similn.r nlllni)('1' of untrClttcd eUrS were 1Ised tIS c1w('ks. The ears 
were attacked by lllrYiLe of LaphYfJmafrllyiperda n.s wpH it.S by those of 
l1eliothis al'miyeJ'(l, and at til(' time of roasting-cal' hn.nrest the lal'vn.I 
population of trented Hnd ('1I('ck pars ('ol1lbinecl consistC'd of 08.1 per­
('(!Ill Heliothis ulld :31.n IWl'('pnl La]jhWllw. The iLvcrng(' number of 
li,ring larv:w in ('HI'S tImL ]'('ccived d ifl'crent b't'atnu'nts riLngccl hom 
0.4 to 1 pel' Nil- :IS ('omp:l.L·pd with 2.4 I)('r cht'ck en.r, und the proportion 
of tn'nt('t1 t'il.rR without living hU'YHC ranged fl'0111. 28 to (',4 percent, 
it.S compil.l'l·d with none in tIl(' eh(·eks. The percentages of lal'va(' that 
11l1.d bc'ell killl'd 01' had Idt t\tt' tl'l':tte'(( ears ranged fL'om 58.:3 to 8:3.3 as 
l'omparNI with the In,l'YiI.l population of Lhe checks. In thpse tests tho 
mil1('raloil and thl' peanut oil gn.Y(' nlmosLidenticl1l rcsults, und the 
tests illtiieatc'd. that tiwsp mHteriuls probably could be used ill pro­
t('('tilig ('orn ('aI'S ngn,illsl ('lu"Worms. 

http:lUrl1st.rd


20 TECH1\TICAL BULLETIN 880, U. S. DEPT. O.F AGRICULTURE 

During the summer of 1937, at New Haven, Oonn., oils were nppliecl 
to ears of sweet corn containing a comparatively light em'Worm in festa­
tion. The oils used und the methods of applicution ure givcn in 
table 6. "~lether appliccl with fl n(>(~(Ur nozzle, or by fin oil can, 01' 

TABLE G.-Results oj lLP1)llling oils La the /'ins of S1('('ci-corl1 eo,rs by .'] 'IIlclholis, Jor 
the control of lite corn ear worm, Xcw [{(wen, Conn., 1987 

-------------~----~·~l·-··--\· Condition~r cnrS n~tim~'~J--~-
ronsting:·(ollr hnn'est { 

Method of nPlllication, <Iat~, nlld Oil uSed Itr~~[~d ! i i J'~fl~:ac, 
"nrieLl' of corn used or IISN! 1 Contain. A Y!'ra~r ; , stroyed' 

as c1H'ekS' illg lnrynn I Enr~pr(J'l 
f 1 liYing found I t(\Cllld 1 1 
II ! lurl'llC ]ler cnr j ;

---;·-·----:----,---·--1---,---
I Su.11Ilifr ' Ptrcrnl I XII ",lifr • Parrnl i Percelll 

PCIIlIlIl--' 2,;! 20.11' (12; 1;.1.5; (l.I.:) 
CnsLOr. __ i 25' 31i.O' ·-11 IS.2 ' 21.-1j

Needle nozzlc.,' Au~. 26, to LOll!: !S'I ~·O~II. ; ~~ 1 ~(,!' (l ~ .·1 II.J I 21.,1 
landDeaul~_.. .... . dl,iJNlII ... _., .,h.n, .r. i., 0, 0 

;\ lineral ,. 21 Hl. 7 . • 2 ' 1)3. G ~ 7J. 4 
Cilpck" 21 ·1••. R ~ .;)
caSlOr -. [ 2.'i , ~2,O .0 o· "'0--

Oil can.l Au~. 25, (0 1,ong Island ! ~;:~:\~Plln ~~ i ~:U: ::11 &: ' ~U 
Deaut,·._ -- . "'''I.\IiIll'~IlI' 25 ~.(l'. .181.8' 85. i 

I
(hccks.__ " 21 4;0.1; .n' 

'lcaSlor•• - ... , 25 b.n; .2 sa.:! , S7..'} 
l
1 Corn. ... 25 [ 12.0 I .J I ,.1,0 SI.:) 

.Uomizntioll,' "\ug:. 31. to Wip[lle~' !:'o:;hcan... • 25 s.o. .! i 83.3 87.5 
Ycllow,," ••. ~~,,_~ -, __ • __ . __ ~, __ I TUJlg~_",.". 2.1 litO I O~- J, GO.I 75.0JI ;\finr~~1 '.--- 25 ,o! 100.U; 100.0 

\ Check,••_... ; 2.1 i I~.IJ I .6 .......--.. 
-------------_.__._._._.- _..... 

I Differcnee in pcrcent het\\'ccn thellumbcr of trcnterl IUH! check ~nr~ in which lil'ill~ lan'ae occurrcd. 
'Difference in percenL bctween the Ilumber of Iiying Inryoe [ollml in trcllied ('ars lind in the Checks. 
• 'rhe needle noztle WaS thrust throu~h tile silk at the till of lhe cor for Ilhout I illdl hcfore the dosage was 

ejected.
• For a dc.~cription Qf this oil sec table 5, footno[o 2. 
, Ordinary oil cans were user! in which ejection wns ohlaincd, hy JlrCSSill~ Oil tht, hottom. The lip of the 

"poutwos ins~rled about 1 inch into thr silk at the lip of nn enr, 1111<1 ahout I III I. Moil Wfi~ Cil'CICcl. 
'A paint spray ~un wns u~cl1. nud rha oil wa$ applied to tlt~ ('xl('rior silks of ('UrS. Air pn'ssur!' waS pro·

vided by an air compressor operated hy n gasolinc !'1Ig:irH' Il1Ollnt~c1 on n wheelbarrow·tyl''' chassis. 

atomized from a puint gun, thr mint'rill oil g-n.yC J'('slIlls Supcl';or to 
those of any of tho vcgclnblc oils. TIll' dt'<,icIPdly sU]l('L'iol' l'rsllils "b­
tamed from atomiznlion of thr oils onto thr cxtrl'ior silks of Cfll'S is 
believed to be clue to the fnet that fl, ll!llch gren.trl' volume of oil can 
be dischargrcl onto thc' C'i11'S b)T this 'f1H'thod of applicn,tion than by 
the needle nozzle 01' oil can methods. 

Vegetable oils and tht' minel'n.! oil \\'('rr fl.ppli(~d to sel'i('s of swpct­
corn cars in Dade Oounty, Fln,., in 19;39, at n. time wlwil they bore 
fresh silks. Her(~ ugnin peanut oil proved to br rnol'p dIeetivr than 
other vegetable oils, and millC'L'Hl oil proved to bl' slllwrior to peanut 
oil. 

V.EGETABLE OILS USE~D WITH INSEC1'ICIDES 

Since vegetable oils used nlonc had shown sonU' peoll11se of usefulness 
in earworm control, yneious insrcliciclcs werc llSNl with thell1, usually 
as suspensions, and for comparison mineml oil alone was also used. 
The first series of these sprays studied was applied in August 1986 to 
artificially infested sweet-com. ('ttt'S H,t N@" H:wen, Conn. The 
method of pl'ocedut'e was the sume us has been !'xplained fot' the use of 
vegetable oils alone during the same period. The nutterialfl used, the 
methods of application, and the results are given in table 7. Further 
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study of insecticides used with n, vegetn.ble oil Wl1S made in Homestead, 
Fln,., during i\[arch 1937, when n,pplicn,tions were mn,de to en,I's of 
Snowflake corn in the field. Appiicn,tions were mnde in the mmlller 
described for the lise of oils alone n,t this location during the same 
period. The ll1ilterin.ls used nnd the TC'suits obtained arc gi\Ten in 
table 8. These ll1fttC'l'in.ls were t('stecl further in a field of Long Island 
Brn,uLy sweet ('orn n.t New Hn,\Ten, Conn., cim.ing tho summer of 1937. 
The materials us('d, the l11l'thods of n.pplication, n,nd the results ob­
tn,illCcl tne giyen in tn,blc 9. 

TABLE 7.-RjJer:/ o·1t Ihc corn ('aI'lCOrin oj mixtures contaiuillg castor oil and insecti­
cides inje('/ed illio artijidally inJested sweet-corn cars by lise oj a needto nozzle, 
~Yew Jlm'cn, COI/·/I., l[);ifJ 

[gars illf~sted Oil Aug. 12; injections mnde on Au{!. IS; curs examined on Aug. 24] 
--.-,..- -.~ - '-'~-'-~~ -;·-----·i~~~--~---·--~~-

: g(lrS : A\'cr- i L,lrl'UP found . Larvnn found Earn 
. inf"~t~d 1l!:0 1 in silks i 011 kl·rnels Total with­

IIJ~ect.icid(. uSed I gnr~ when i Inn·ne· .:---- dend out 
i ~.X!llll- i fOllnd i !, Jive 
i med Pl'r enr' Ali\'(' i Dend : "\Ii\'c Dead Inn'8e 

------------1--- -__ ~ ___l___,---i-----------­
i

iv.-'l1l1brr;LJerrrnt 'SlllIIbt'r'Xltlnber'SlL1nber Xltlllbcr Sumba' Pacent Percent 
Phenothiazine I.. '21. 1 .11.2 I I. 2 I 0 I IS I' 1 11 96.7 95.8 
Po\\'dl·r~dp)'relhruml.,_.· 23i .a.u: 1.1, a III 3 8 81.8 78.3 
POII'dercd derris root I ... ' ~~: ~J.. 3! 1-:1 i ,~ , 1~ I 2 I ~s.o ~~.o 
l'owdcrctl nllphthnlCIW I. ..;, I &i.I). 1..1 I - , IS 5 I IS. 1 I~.O 
Xiootinepenl l ...... 25 s·l.a: 1.:1 / 01161 U 7.9.3 76.0 
.:\'iootill~sulfntc2.. __ . 22 90.n' 1.']' ·1 i lit. O. 7 b6.7 86.4 
Cnstoroil aI0110 3 ._. 2/i, 112.31 La i ,j! ·1 20 0 11.4 3.8 
)[illCrnl oil nlone 3_.. 1 21 1 100,0 i l .• i 1 0 : 17. 8 10 77.1 00.7 

rnirenled ~___:.. ___~.~J 1.[, I H I 0 I 20 I 0 0 .__0 

I This mixtur!I COnSiSll't1 of 200 ml. of cnstor oil, ·IOU mI. oC wnlN. 10 gIll. of insecticide, 1 gill. of sodium 
Inuryl sulfntt', and 5 (!111. Qf sodium olentl'. 

'Spray lIlixture was silllilur tn thnt tirsl'ribrd in footnote 1 eXI'('pl lltnt 10 drops of 40·perccnt nicotine 
suUat<> wns uSI~d ill~lead of 10 grn. oC n drr insecticide. 

3 ])Ulfi from tnblc 5. 

TAHl,],) S.-Re.slllt,~ of applying spray 'lIwiel'ials containing soybean oil and insec­
ticides 10 /'fIrs oj SnOll'ilakr roo sling-car corn by 'IIlean,~ oj n needle 'nozzle thrust 
into Ihl' silk Jor abOllt 1 inch beJo/'(' delil'cry oj lite do.~{lgr, Ifomeslecul, Fla., 1937 

[8prnY$Ill'I,lic(1 )fnr. 17; curs ('.<Hrniucd )[ur. 30; 25 curs u~cd Per trenLment] 

Lidll!: lnn'ue found in cars nt I, 
til110 or hllrycst 

----,..--_.___.__1Ellrs w!th­ Lan'no[nscclicido userl , I I " lout Ii;'iug destroyed 1 , Lnph\,gmll: HI'Hothis i ,,~, cr/l~Q " lun ne
I, frugijierdll: urnligcrn II" c tnn ne

:. j per cur 
------------------------------------.,-.------; I-------·i----- ­

i Sumba : Sumber I SlLmba I Percent Percent 
Phenothiaziue ' ••_- .... .- - "'~.:'1 ~ : ~ o..~ ! &1.0 83.3 

52.0 7(t7~~:~:1~~~;1 n~~ii~~~~~~l~~: :::.: ..., 10 S •• i :16.0 70.0 
.:\'loot.illC sulfnte ,-....... .. .. ..: " 10 • aI 00.0 76.7 

l'yrcLhrills ,,__ .... ... .... S 1 .·1 61,0 85.0 
IIcxnch lorctlulllO ' _ .... .. .. 'i ]', 7 I 014.0 71,7 
Soybean oil nIOllC.._ .... .. _ ... i; I.' ! S I :16.0 n8.3. 

61.0 80.0t~:ll:::':lle~ll~;:~~~~~:::: "':'::::::'1 lB i W 2:~ I o 

I Pcrcentage fewer liYIng; Inn'He in tho lrcnl~" @rs than in tho ~hcck~. 
2l\[ixturcs consistcd of 1001111. oC soybl1!ln oil. ~'(\O III I. of wnter, 1 teaspoonful or insecticide, nnd 0.5 mI. 

ofsollp. 
, A pyrethrum preparntion consistil1l'( of 40 ll('rcclrt of petrolellm extract of llyrcthrnmlllHl 60 percent of 

diatomaceous cnrth ~ 
• Description of thl~ oil is gh'cn in tllhle 5. fool.nolu~. 

http:ll1fttC'l'in.ls
http:ll1ilterin.ls
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TABLE D.-Resu.lts oj C/]Jpll/iny sO!Jbean oil containill(1 ins(!rliddrs .to /he li]J.~ oj 
Long Islana Beaut!f swer/-corn eetrs b!J t1l)0 /Iv/hods, Sew Haven, Conn., ],937 

: Condition or curF 
, 111 time of roIlS!­

ing~car haryostInsecticide uSed (I tcn­
. spoonful Jl~r 100 1111. oil,' Eur~ ___ "'"'____--.: Eurs pro .. ' LarVlle 

:Mcthod ofnpplieaLion 1 ml. inJccted III I' cn(;h . tn'hll~1 lcried 1 Ilc­
:-;tro~'et1 ~cnr) A'~('rnguWith (on·nc IHdU1! f(lund Iluf\'tlt..' JH.'r ear ' 

.-------~-"' -......---,-- .....,-.<---<_.- -..~~- ......,---- --_. 

r!~;':'~f~I.... 
't • ~ I P~aclhril1s o,J

~e~dle \107.7.lc In.crtcd Nicolin~ sulfntc 
1 lIleh lIlto silk 1111155 Ilc,uclllo~elharl{' 

I }!:oyhcun oil alone .. 
)linornl oil UIOlll' ,_ 
enLrQ:1tcd t!tlrs~ 

: I'henolhill7.iJH' • 

i.V'1l1ll~f!r 
25 
25 
~b 
2,; 
2,i 
!!.i 
!!I 
2,1 
2:i 

Pattnl 
.'i. 0 

12.1I 
~U.O 
12. II 
12.f! 
fill. II 
1f),7 
·15.,~ 
~,() 

Xl/mbai 
O. I 
.1 : 
~2 ' 
.1 
.1 
.n 
.2 
.fi 
.1 

Pace'n! 
81.S 
72. '; 
5-1.5 
72. i 
'l2.; i 

l~.(\ , 

SLS 

Pacrnl 
85.7 
7R. fi 
1>1.:1 
'S.li 
78. tj 
II 

il. ·1 

85~7 
Derris extract. 
I'yrethrlns ­ .• 

Oil can wllh tip inRl'rl('d :\ icoline sulfnl~. 
1 inch into silk lllnoS .. Ilexllchlorcthunc_ 

i <'oiloldu I /('11(1 nrS~l1n1('. 
~oybcnn o!J nJonp.• ~" 
.\lincrnl OillllolH' j "' 

C"ntrentcd cnrs. 

2..; 
2~1 
25 
!!.1 
2.i 
2[, 
~5 
21 

1/ 
KII 
Ir..n 
lit/I 
12.0 
31l.1! 

-'<,II
,I,;.l> 

(I 

.1 

.2 

.2 
I .., 

.1 .;) 

lOO.{) 
81.S· 
13:).0 
111. r. 
72. 'j 
1K1 
~I.S 

J()().O 
&1.7 
il.-\ 
'jl.>t 
78.n 
21.4 
~5. i 

'-'--~-- -~-.. -- ..--+-+--~ 
, Difference in percenl hct.wecll Humber Of trClllcd 111111 ("ill'l'k l'urs in Which Iiyinj! lllr\"ae occurred. 
2])iJfcrenc~ in percent between tltt, nUlllbcr of il\"inl! inrrllC founel in trented and in rhl'ck ('Urs. 
3;\ pyrethrum prcIll1rlltion consisting of ,10 percent lJNroll'll1U extract. of pyrethrum find 60 Ilt'rccnt din­

lOlllnceouo cnrth, 
4Descriplion i5 girl'll in table! o. footnolt' 2. 

Although tll(' 1"('sults giVC'll ill lnlil('s 7 lIlId !) sI10\\'('d th:lt vegdnh1c 
oils containing inspetieid('s '\\'\'1"(' mOI'(' drp<'liv(' in proteelillg com enl'S 
than ·Wel.·(' the sanw oils when wil'd nlOllt'. tht·), were' on the' whok 
litth' if uny heLler thllil milH'rnl oil lIsed :tion0. )'lost of the ins('cti­
cidl's wen; ohjectionnhle in 011(' W:1y or llllother. Thus tHtphthnlelle 
CllllS('(1 rotting of thp illterior silk, while phenothim:in(', powdered 
p),retitl"lllll, powderc'd den·is. llicotim' pent, pyrethrulll in diu to­
mnc('ous eill'lll, nnd ltexnchlorC'tiwllt' n1l ldt obj(·ctionnhll' rcsidl1l's 
ill the int(·rior silks QI' on thl' kl'l"llels of trentNI ell1"S. ('0110i<ln1 kat! 
lH'senate lwci nlso l)('ell lIsNI for pUl'poses of comparison hut could not 
ht' used commercially. Tht' gl'llernl j"('sltlls indicnl('d that from the 
slnnclpoinL of simplicity of hnudlillg, cOllsisl.l'llt. elft'etivclwss, t1ynil­
nbility, ilnd frec,dom from TC'sid ll(' that ('ould 1)(' detected by nppenl"UIlCe, 
odor 01.' tn.stl', mineral oil wns much superior to nlly ('ombirHttioll of 
vegctnbk oils with insv('lieicil's. A much mon' ("omprehcllsiY(' eynlun­
tion of mincrnl oils, therefore, was begun. 

NIINERAL OILS USED ALOl\I~ 

The Y<.'J"Y highly rC'iille(\ lwtroh'lull distillates knowll as whilt' oils 
were Iwailahk in eOlllll1el"ein\ gl'HclC's ranging ill SayholL vis('osiLy from 
50-350 seconds. Thl\se oils were ('olor1ess, odorless, tnsteless, and of 
U. S. p, stanclnnlgrudc. Impurities that could not be filtered ou!, 
hud been burned out with fuming sulfuric twit!. They could 1)(' uSN1 
medicinnUy nnd in certnin food preparations. Thel'(' seemed Lo he 
no likelihood, therefore, that smnl1 quantities injret('c\ into til(' silk 
mnss or thnt might sprend onto tht' kernels, wonld h(' injuriolls .to 
consumers of green COrn. 
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Rgl~A'TlO~ OF VISCOSITY 1'0 EFFE(."I'n·g;-;'ESS 

It WaS (lPsimhlP at thl' 011 tsl't to dl'termilH' tIl(' comparativE' effie-ieney 
of millcrnl oils of diffl'I'pnt viscosities in protecting SWN't-corn enrs, 
In th(' first studies, oils l'tlllging in viscosity from approxinul.t('ly 50-210 
seconds, Snyholt, us lisll'd in tublp 10, wen' oi>tainNI from two lllillUl­
facturers, l'pf('rl'('d 10 us A lWei B, Tbl' oils \\'('1'(' appli('d to l'('plicnted 
series of PILI'S in :l (1('1<1 of (}olclel1 Ginnt swept ('01'11 grown in Dudl' 
County, Fill" durinl! Fp!Jrutlry and ~[nl'ch 19:38, wlwn thl' silks had 
wilted and wpn' lwg-inning to turn hrown. _:\.n ordin:ll'Y oil. Clln was 
used from which a dosage of approximately 1 m1.. wns injected into 
tlu' silk mnss of pnch p:1r by pressol'l' 011 til(' bottom of lhl' can, For 
pUl'pOSP of compnri:'-;oll tht' llH'<iieinnl millet'lll oil (22--1 se('on<is Sn.ylJolt) 
first studil'd, was :11::;0 USl'll. The l'('sull;-; Ill'l' gi"PII in l:ltJlp 10. 

TABLE IO.-I::.nrl'lit'eYte,~,~ oj u'hill oilllIIfJplicri10 Hlrl< of GolrhlL Gi(//ll.~t!'el'l {'orn in 
prohl'lillg thl'lII I1gni/l.~1 injury bIt fllrlt·orlll.~, Dluif ('I) lL'IIl '/, Fla., 19.'38 

(Eurs h;wiJ)g" itt",1 ::.i1k< \H'n' oil,'rl F,·h. 2,-, ~1'lr!'ll I. UU'! w,·n'..xamin,'r! :\Inr~h HI I;;J 

Without It,,· With hn· 
Yj,rosity of 'ill :\Ianu­ UpI'll· \;tr\,oe larvul' 

l~('cond"'· faClUrt'r l'3(J':-. 

.YIf.I1J.'Jer S.'lm'Jtr Sllln/lfr S.rtm/JeT .Vllmfft!r Sum'JtT Perrelli Percmt 
&H~L 2 ~H 41 II :ll' U 'i,i" (t.; :;4. !l~ 

,j .,­hi 7:1 It II . Ttl. Ii; UO.6'ITllt:!} ., 16h ;",:! II Ii:! ~I .1\UIl, ST. 35 
Cp. ~tI .'i:! ~l I fn.UO 05.011t1.5--;-,J ____ ;j ;,j :.a " i'O.I);w :l 9H. O(J.1~!"I:l1 ;. j,i,i " II 1}7.74 95.4SlU.i 4:\., ,.,r .")I~ If 10 l:l nfi./)'i "1~' 71MH!(' .. A' ! 10:? ,.1 2.... til fJ~. I~) 90.20

B . .; 7.i hU !l" III :; "II.no ' 03.3:1 . Tocl! :!I',! ;>\ :r., I"', n."'_U7 1>9.65
!I;,.- In:; A In Jj!J "II a(, H tiL 011 8,.61.
J.\ 2 ill. s.'l U 21 I 77.27 \~i.36

12:-,·1:l.; :\ 7.i fiG (I 12 , 7-i. Hi 90.67
1~\"t:!1 ., 1",·, HI a:l 11 IH.U,;
., 117 'i.i "I 21 III ~1i:~~ liO liO
17ft llo\~}_, ;j ,.. ,JA il.II III 7h.UU) .~U. !l:!['1',,(.,1 JU:! II! "I :ll h 7,!' ';10; 00.10
2(Xl :!IU .\ 2 74,1iii' I' 11 7a.l:; "Vll:!:!A 'm(.I,licin;.Ii lIl'lwraJ " .,nil. }, ,.\ ~H .l~' 714! UlAgC'lterk; . I, 1'1 J! II" 2J 1;)..' (J 12.71 

At thl' tinw of ronstill!!-PlU' hlu'Y('st from 4i'i 
tl't':1.l<'d (':1rS weI'£' fn'(' fr;)1ll infestnLioll ,]:' ('01 

eh(,l'k ('llt'S, Hilt! frolll :::i-Ul2 to OG,3!l 1)(,I'Cpnt 
till' kpl'Ileis tiS eomptll'pd wilh only 12.i1 Ill. ( 
Thl' lighU\l' oils SPl'llwd to bt\ slightly thPl 
efl'ectiv('. 'fhr pt'l'('('ntng(\s of lal'\'lH' of difl'Pl'L'1 
l'lll'S aI'(' giv()11 in tublp 11. 'fIll' data ill tlli,.. 
oils of lowpst yist'osit y \\"('1'(' Ipllst drp(,~ in. 
clir('i,s, i'(}.3:3 PPI'('(,llt 'of till' lnn'nl populn.tiol 
50-{)O s('('olld:;;\'istosil.\" 1I,1(l })('('Il nppli!'d II 
migrnlpd fl'om th(' Plll'S, w]1('I'I'I1:-< in (,fU'S tn',1 
seconds Yiscosi(y, which W:1S most (\[l'pcciw 

http:m(.I,licin;.Ii
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larvac hnd been killed or had migrated, Control by thc use of oils 
alone in these tests wus better tban usually wi'ls obtained in subseq uent 
trial~. The probable rcason lay ill thcll11sk dll11'actcr of the cars, H~ 
hcrl'Lnaftcl' d iscllssecl. 

TARLE ll.-O('cllrrence of live NLrworlllS at roasliJ!(f-ear harvest in ea.r.~ of Golden 
Giant sweet corn 10 which while oil.~ lind hl'en applied when 8il1,,~ 'werl' willel],
Dar/I' Coullly, Pla., lfJS8 

I -~-------

j,nrvur (ollll(l in silks ill !nslnr--l 

ViH'osity or oil (~.'''(:OJldg) .I'.nr~. 1-~-7-----:-"--.'".----------.-~ 
2 I a : I : r. ) Ii I Tolnl 

---------------I~~:;I-l:;C:~ -1:-::~,~·--- --·--·-·----~'('rwl_: 
[l()··I}(L . : 1~2 ~ 17.12 2:!.•)2 : 75.1:7 
t'k'l-71L .. _ J.m' 15.52, 3~. iti SI.(Jt
sn-!IO... ~,\!: \I.3() Ii'. ·11 ! lJ5. II 
9,'H05 11:1 , K IIi 2.~. 5. U •• '·1 
l~~ l~~~.. 1.'-15 ' la.I)I lU. ~10 71. 7·1 
l,D·IS,). 1U2 l~.s. 2tl.7r. , r.1.0]
:''00 210...•_. lOS f>. fi,i :1,1. 11 (il. II 
22·] (llI"dieinlll min('ral oU) III 1O.3,j !!{I. n!l : ,2,.!! 
(,h~cks...... __ . ISl ,1\1 5.21\: ·1t.Ul 

Yi~r()sity of oil 

(Sl'l'OndsJ 
 ·1 ;; ! TIltnl 

. , i 
-...-.-~.,.... .. , --.-------.-. --..-.--....-,---- ....-.~- ~-- ........-.- ~--....--.-~-~ -..--~-- --~- -----,_._--­

, 

ParMI PaeClU j l'{'f('tlJi ' Perro,l .I'ercelll S/I/II/ur' Pcrctlll ) ..Yum'Jt:f : I)i'r~elll
;'JftO. .. ~.ti~ 7.!!l 11.01 '1,.11 2t.:l:l III W.nl (j.ni' '1i.:l3IS.Ii~ 1 -" 11<. Uli hS 3!!. 2~j
SO-UO. 2.3:\ s. H lO.·]' 13.II.i :It ...,\1 , }i(j : :11.0:1 .:Iil 

0' 

SS,:H
\l5-IOL. 2.111 1O.2tl ;'.11\ , 12.2ti :t!.UIi IHJ i :~'>'\II , ,·Iil ~U;t
12':;-I:!t,. ~~_ !!.li IO,.~' n. f¥~ S. ,0 2"".!!H ·W '2a. i~ .2[. QI. Ii 
175-IM..... \'~!l II 32 7.5;') l:l.:!il :l:l.fln 1i:t 25.52 .2"- , 00.11 

n5 7{)? .- d, Ii :l.-I5 ,,- : , .. :rt' i'u.9:1 

:20()·211). !t is J:I.~!1 ,, S.:I:! 13.S11 3S. S!I , :~li !!u.S!i : .:lil . &~.:II 
22·] (UlI'l1kill,,1 lIIilll'l'nl 

oil) () O.~!I 111. a,; 10.3" 2j"liU 2fl 2li.liO .31 60.03i jCh('rks l.r,n 11. ~2 :1:1.3:\ ".:1, nS.O!J 51:1 lOO.\l() 2.Sil . 

'1','1'(','111 nr lowl nnllliJ,'I'. 

'1'h('so studies were continued in Nt'\\' ,r(·I'~wy during the sumnwl'>; of 
1938 find 1939. \\ hite oils runging in viscosity from n.pproximatcly 
125-34.5 seconds, obbtilled from two SOlU'COR, wel'l~ applied in Hi fields 
by lise of [I, force oilcr whieh dolin'l'ed n. uniform dosage of 0.75 1111. 
pCI' e[l,1', fll1d tile (,(U'S w('n' U'catr(/ at f], tinw \\Then the silks wcre wilted 
01' hncl begull to turn brown. Fivl' rfln(\omiz('d rcplicates of 10 curs 
1~('c(jived fL givcn treatmellt ill ('Heh lipld. The results failed to show 
fl,PPl'ecin.h1e difl'ct'ences in the eftN!Livenl'sR of the diftprent oils used, 
olthouglt the oil of 300-:310 s('('on(/8 \-is('osit.) seemed to be slightly 
lcss cfl'eetivcth:Ul thr ligh ler oils in 10:30. The' results were vflriable in 
diffcrent fields find showed fL range in ell'pdi \r('1I('8S of fill the oils ill [I, 

field rn.nging from 3(\.8 to 86.S!) percent ofprotl'cted enr::;. The 
probable rcnsoll [or tbc dilJ'el'ell(,(,s in elJ'ectivcness of tile oiling in 
these triflls mn,y he fouIId in the 11 llskchnrncteristies Qf thl' varieties 
uscd, as will he discussed ill n. subsequent section (p. 57). 

Geneml averages of the l'l'sll!ls obtnined in nll tlw fields during the 
summer of 1938 fiS given in tnhle 12 :;IHm' that tIl(' oils tested w(,re 
pl'I::.ctically identicfll in fl,verilgl' efl'eetiVCIU'SS. 

IJQ7()71i·-44~·1 



-----

MIN.ERAL OILS AND INSEC'J.'ICIDES FOR EARWORMS 25. 

TABLE 12.-Su'fI!lIlary of 'results o/J/ainecl1:Jy applying whiff oils of different visco.~i­
ties and from different sources, to ears of lJ fields 0/ rorn Jo)' eCl)'worm COlltrol, 
New .Jerscy, 1.9."JS 

Oil oblniIwd (rom Oil ohtail1~<l 11'0111 Ears in 
sourc~ ,\ SOUJ'('l~ B g"r~ l'X- which the 

Vi~cositr oe Qil (secQll(ls\ nll1iu(:t\ :' ,~~\:~~1~~~. 
J~arl{ l'X· llljun'<! ; injurl'd
tllllilwd t'!1fS 

_.-.__.- _._-._-- -,!-".;--',""",""--- • ...,,->---,-.----~---­

.\-'I1[JiU" Perrfllt ;Yum1itf Perrellt .YIIJllh(f PI'recllt 
2·W ,:1.(1.1 2(10 52. LXI ·IW Ga. iO 
;!.',t) fl~t. 20 I 21~1 : fI7.UU 4;.1 1i-3.iS 
".H~ liS, ].I :!OO !j~.(X) -lIS 00.94 

:!!·I;") ij!J.~1l ~~~J : 55. (~) .)·1.1 1;''l.37 

:l·W il.hU ~')() M.on ·\.In 03.92 
: .- . 

All olb I. :!Il 
~ 

: 7U. ·I:! I.(~I J.I.HI 2~ 2·IJ 03.1.J 
(,h..ck~ . 2·)9 20.111 20n i.(J(J ·14(1 14.2.; 

Dos,\cg PEII )0;,\11 

It hnd \)N'll obsl'I.'\"e<l tlHlt wlH'lI oil wns applipd to ears of eOt'll by 
I'CjuipmcnL that did .not 1lH':lSUl'(' the (/osng'e (thc l1rcdlt' lIozZIC', ol'di­
nar,'t oil cans, 01' pnint sprn.y gun), in,i lll'y to thl' kel'llpls, including 
rottillg', sOllll'linu's OCCUl'1'l'd from thp illtro<lueiion of too ll1uch oil. 
It was <ll'sircd to (h'lel'minc the least dosn~e that wouLd 1)(' eJrectlYc 
in prolectiJlg' NIl'S, without injurillg' them. In the Slimmer of 1938, 
oil of 200--210 Sl't'OlHls yiseosity obtaillrd from SOlll'Cl' 13 \\"US applied 
by D.. pipette' of I-te, c:l.pneit:,\Y, ttl dosnges rilng-in!! [!'OJll 0.2 to 1 Illi. peL' 
enL'in two fidds or Goldl'n ('['oss Bil.11tam, whl'1l tht' silks Wt'l'l' wilted 
or had begull to turn hrown. Tn ot.·tll'!, to insuL'(' thal the ('lItil'e dosngt' 
WQILld l'utt'L' tlll' C:U'S, titl' pipl'Ll(' \\:ns tllI'USt into til(' silk :It, tll!' tip of 
an eiLr, nnd the dOSllg'(' wns npplkd slow\)' so thnl nO]H' would .rUll 
outside. The dosnges applied pel' e:1l' :ll1d tht' l'l'SliltS ohtnined nrc 
gin'll in table 1:30 EXe'I'pl for thl' l'l'sldts of the O)i-ml. dosngC', the 
data indicn,U' thaI, dosng(ls or O.n to 11111. [H'l' t':lI' g-n n' SOnll'Whil.t belter 
('ontrol thall did the smnller dOS:lgl'S, This findillg- ",:IS ftfll'('wnrds 
('ol'roborn.iC'd h~- IUI't1H'r work with oil eOlltnilling .illsecticiclt's, 

'rAm'E: 18.-Bjrr('tit·l'ne.~s oj a}lplic(/lioll.~ 0/ mincral oil of ;!OO·210 seconds viscosity 
10 Golden Cross BlIlI/alll Sll'ce1 rom ill proledin(f the enr,~ ugninsl in}lIl'y by ear· 
tt:01'1IlS; oil 1COS applied by pipct/(·. lhe lip 0/ 'U'hidl I('as 11//'1t,Qi OliOlI/ l~ inch hIla 
lhe silk ailile tip oj the car,~: Xeu' Jersey, taS8 

Cunliithm of ('He:. nt Huh' of 
rOn!'itiu!!-('~'r hnrYll.!H 

j':'lrs <'t­
.:.unilwft ~ tl Ih'" !tlr· Liv,' Inr- To\ul ('ar$ 

VUl' pnt~(>l1t,: VtW prt'spnl,; wit hun· 
kl'rr1('l:: k('rnl'i$ i injun'tl 

ltninjurl'tl ' uniIljUf('rf ( kl'rJWls 

.\"tlm!}l'f PerceIIl }'rrrelli ! Pacmi 
0,2. __ .... 1I~) :l1l.n , 22.0 ' til.1l 
0,·1. l(Kl ·IO,tl 22.0 li~. 0 
OG .... " l(K) 50.0 15.0 I '.;.0 

H~l ·\;\.0 .H.O. 57.00.8...... _.. 
HKI lIi.n i 1i·1.0 

- ......... ~--'--~-'- ~ 
J.O. _ -1".0 

All. (!t);;;I~('S ,,011 ·14. () I',S ; OU 
Clll'('kF ­ tIll 7.1 2.0 I \1.1 

http:1;''l.37
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TABLE 14.-EjJectivaness oj white oil oj 200-210 seconr1.~ visco.~ity in protecting eats 
of different varieties of sweet corn from inj1try I,y earworllls. when applied at the 
rate of 0.75 ml. lJer cerT at a tima when IIII! sUits had wilted or had begun to turn 
brown, New Jersey, .~ltlllll/.er of 1938 

Oill'til'ars !C'lll'cks-untrclltl'l1 
f ('HrS 

Va riel.\' 

EFFEC,.l\'ENESS OF OIL IN DIFFEItEN'1' VAIHE1'LES OF'COHN 

DUl'illg the Slllumer of 10::3S oil was applicd to the CILl'S of fivo Vitl'lo­
ties oJ swect: COl'l1 nnd olle of field com. The varieties ken,ted [tile! the 
results obtained :),1'('. givcn ilt table 14. The difference in perccnLn.ges 
oC cars witlt kOl'nels lll1inj lIl'ed by tlw carworm, which l'n.n[!~cd from 
57.2 to 92.4 [tt, timo of roostillg-eftl' lutrvpst, spemcd to be clue to some 
charnelec: in which tIl(' ears of the several v!u'it'tics differed fl'om one 
l111other. This indicated that oil \\'11S Hot equally cffecti\'c ill enl's of 
different types. 

Since the tyP(\ or husk was suspl'eted or being the principftl YiLriablc 
fn.ntOl' ill\Tolyed in tIt(' dt'gl'(,(, or pf1\'utin'll('ss of difl'('l'ont oils in pro­
tecting eo I'll ears from Pt).J'WO l'lll , s(\ed or R\\'l'et-l:ornnuioties hu,ying 
oal'S with 1Il1USIHiUy long [tnd tight husks W<1l'n ohtftin('(l and plantee! 
at the En,st Ghcll' Fntm of til!' j,']ol'idn, Agrieultut'nl Exporimont Sta­
tion, Homostl'ad, Fla., in the' spl'ing of' 19:H) for USe in cooperativll 
ilwcstigutions of ('nIWOI'ln eontl'ol. [11 addition, 1'01ll' \'ftriptil's of sweet 
corn n.ne! one YUTillty of J'onsting-CfLI' eOI'll (Tuxpan), groWll by farmol's 
in nearby fields, W(ll'C lwnila,bl(· 1'01' study, These nLrietics aro listed 
in tfLhhl ·l5. ·Whitt· oil of 200-210 sPNj'nd::; \'iscosi~y was nppliNl to 
ears of thl' plots 01' fields l1lC'ntioncd, at n dosage of 0.75 m1. pel' cal', 
n,t t1 time when the silks wp/,o wilted or had begun to turn brown. 
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TAB1-}} 15.-Res1(l/s of 01J7Jlying 1vhite oil of BOO-210 seconds viscosity to ears of one variety of roast'ing-ear corn (T1JXpan) n.nd 10 varieties of 
sweet corn af, Home.stead, Pia., ]liaTeh 1939 

Ears to which oil was nllPlil'd Checks-untreated cars 

RCductiolt 
],nrs in which lin' Ears in which livn of larvae C'onditiolt of ears Condition of earslarvae were fount! lnrmc wcrc found as corn-Vnriety Eal'S Ears Jl?rcd 

l\xnm· cxmn- with 
in(l(i IWithout Wit.h ult- inert Without With un- checkLar\'-ap AV(lmgc T... nrvac Averagcli\~e injured live injureclfound pefeur found per ear]nn~nc kl1rn(llsl 13r\~ne kernels I 

Percent Percent ","'it 'lither ~Y'l,rnl)eT iV"ll,moer Percent Perce1lt jYumber li"umber Percent. 
'IfUXPUll 2... _.. _~~,. __ .. _; ______ .\ Xllm~~{o I 27.60 00.40 lill 0.70 50 -1 40 .103 2.06 GO. 0 
Connecticut t'xpCrimtlJltnl \"'nt'il~ty -3'. ~ . 2·1:l SS.07 0:3.42 20 .08 25 0 4 8.5 3.40 07.6 
Rnncross , ___ ........_......... 2:12 79.74 SO. 22 41i .10 25 0 0 90 3.60 9t 7 
Oregon Evcrgreen 3_."' •.... .. 2:lS 73.05 SO, 25 57 :IU 25 a 12 57 2.28 91. 7 
Ucdgrecn , __ ....... __ ._ ..... ISS 73.-10 76.60 50 .26 25 0 0 65 2.60 90.0
-I]lantam Evergreen lIybrid '._ 75 nfl.07 70.00 28 .3i 25 a 0 67 2.68 86.2 
Stowell's 'l'opcross , ___ ._ ........ 05 {),j.:W 75.79 31 .33 25 0 4 SS 3.52 90.6
Scncross ,_. ____ ._. _____ ....... 21,:; OS. 84. 69, ii 91 .42 25 0 0 99 3.9G 89.4 
'Seneca Golul1n lM ____ , ,~_ ~ M. ___ 250 57. liO 68.80 110 .44 25 0 0 9S 3.92 SS.S 
Gold\'11 CrosS Bantnm'_.... 250 H.80 6·1.80 l.;1l .61 25 0 0 95 3. SO sa. 2 
Scncross ,_ .. ____ .......... 250 41. 60 59. GO Hill . iO" 25 0 0 ]04 ·1..16 81. 7 
Seneca no 2_~~. ____ 247 ,10. ·10 ·IS. IS 201 .81 25 0 0 73 2.02 72.3 

I In addition to ears in which no livin!( larvae were pn'sPnl, these lists include ,'aI's in which small 1:1I'\'ao ,,'cre ]lr~sl'nt in the silk hut had eansed no injury to the kcrnels nlHi 
would llot do so by tlw time tilt' ()flI'S Wl·re COllSllllWd ns roast.ing (Inrs.

, Varieties groml in commercial plantings 011 farms. 
3'l'beso varieties ",rere grown in plots at. the .East Glade FfiJ'11l1 llomostend l FIn., in coop(\rntion with tho ·Florida Agricultural Experiment Stat.ioll. 

ii~,_."_...;.;.~....,,..._~_____· _~.~_.......~__""._",~.....",~.,~,.. ,-,>...._____........, _____ .~ ...__~~_<..,..~,,_~._... ~_._,_~---'--~................,~, _u._ 
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The results of oil applications, given in table 15, were remarkably 
different in the different varieties, and the pe~'centage of treated ears 
found to have uninjured kernels at time of roasting-ear hLrvest rauged 
from 90040 for Tuxpan to 48.18 for Seneca 60. Although the silks of 
different varieties were exposed and the ears were oiled at different 
periods during about 2 weeks, from the middle to the last of February, 
they all were subjected to abundant and rather simjlar caTworm popu­
lations. All the check cars were infested, and the average populations 
of live larvae in them at time of harvest ranged from 2.0() pel' car for 
Tu.xpan to 4.16 for Sencross. 

In general the degree of control obtained by oiling these cars was 
found to vary directly with the length nnd tightness of the husks; 
and the varieties listed in table 15 fall roughly into a descending order 
ofvariation with respect to these chu1'I1cters. A study of the popula­
tions of living earworms, found in curs of the varl('ties mentioned, 
showed that there was a considerable reduction in numbers in the oiled 
ears at time of harvest as compared with the checks, the percentage 
reduction ranging from 97.6 in the OOJ}llecticltt cxperiment,al variety 
to 66 in the Tuxpun. Except for the variety TlL\:pan, which is gl'Own 
extensively in Dade Oounty, Fla., the variet.ies mentioned probably 
were grown in this regiull for the fi.l'st time during 1939. Some 
varieties grew exceptionally well, whereas others did not seem to be 
adapted to this area. The order of lisliing (table 15) of varieties 
according to husk development and control obtajned, therefore, does 
not indicate necessarily the,character of gl'Owth or the rate of control 
likely to be obtained in the same varieties when grown in northern 
fields. These results leel to further study of the husk character of 
sweet-corn CUTS, which is discussed subsequently. 

COMPARISON OF :METHODS OF ApPLICATION 

A comparison of methods of applying vegetable oils and n. medicinal 
mineral oil (table 6) had shown that a higher rute u£ earworm control 
resulted when the oils were atomized on the exterior silks than when 
applied to the tip of the ears by a::::. ordinary oil can. It was considered 
desirable to study this sulJjeet in relation to mineral oils, but with the 
use of methods by which the dosages applied per ear could be measured, 
and to compare these with methods by which the amount of oil ellter-

TABLE 16.-C07lt11arison of methods oj applying white o·a of 200-210 seconds vis­
cosity to ears of Golden CrOSiJ Bantam. sweet corn, Dade County, Fla., J,{Q1'ch 1939 

Condition of cnrs nt tirn0 
of roasting·enr hnn'cst Avcrn!(c

Inn'SCMethod of application '1'otnl earS I . found 
Without I,Yith 1min.· per car

JjyC jurcd

larync kerncls 


--------------------------------1-------1-------


NiLlI!ber Percent I Percent 1VILmber 
Dropped on silk at tip of husk......................... 100 M.O 50.0 0.51 

injected into tip orcnrs ..._._.......................... laO 55.0 , 58.0 .57 

Atomizcdon cxtcrnalsilks._ ....._•.• _................. 100 51.0 I 01.0 .5ii 

Sprayed on externnlsilks ............_.................. 100 M.lI 56.0 .49 


All treated ears_. __.............................. 1----4-00-1-----502-.-81 5i.8 .53 

Ohecks, untreatedenrs.•_................ .............. lOa 0 ~l. 29 


J 2 scric-~ of randomized plots wcre used in eaclt or which Ii replicates of euch trelltment were mnde. 
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ing the ears could not be determined. Therefore white oil of 2QO-:210 
seconds viscosity was applied to ears of Golden Cross Bantam corn in 
Dade County, Fla., during March 1939, by the methods listed in 
table 16. 

The results showed that whether the oil was dropped on the exterior 
silk at the enr tip, jnjected into the interior silk by tL force oiler, or 
ntomized or sprayt'd Oll the exterior silk, the resulting rates of control 
were similar, hoth in regard to the percentages of eurs found to be with 
uninjured kernels alld to thepopulatiolls of liviug hrrvae found in the 
ears at time of hurvest. However, when the oil was sprayed or 
atomized 011 tIl<· ('xterior silks [\, large pnrt of it ran off the ear and was 
wasted, and seveml tinll'S as much oil was required to treat a given 
number of plants. 

Since white oil is relatively e).l)ensiv(' it proved to be most economi­
cal to obtnin COILtrol by applicntion of dcfinite quantities of oil per 
('Ill" made in such a, 'vn,y that little would 1)(' lost tlH"ough run-off. 
Furthermore, considl'l"ing tllP equipment required, the cars of a given 
flC'l"enge could be oi}('d by lise of 11 f01"("t', oiler hy one man just as quickly 
11S by the us(' of fill ntomizing equipl1H'nt, which required two men to 
op('rate nnd which thus doubled thr Il1hor costs. Therefore, the 
atomiz('r method, whie-It gave no better l,·cslilts thfin were obtained 
by llS(' of fOI"('e oilel"s, wns n,bnndonrd for the most pnl"t, find in subse­
quent inv('stign.tiolls fOl"ce oilers uSllnl1y were used. 

TABLE 17.-J)cyrcr of 1Wllctralion of 1t}hile oils colored with Sudan 3 stain into ears 
of Golden Cross Ban.ta.1//. S'tI.'cct corn when (t/ipUecl (It ciosaaes ojJrom 0.50-1.25 mi. per 
ear at (t lime when the sUks were wilted; 5 ears Teceived t:a.clt treatment; Rancocas, 
N . .I., 1939 

Distllnces of jJenetrntion of oil into cnrs \\"henllppJie!l b~' pipette fit dosages 0[-

YiscoSity of oil' 0.50 1111. 0.75 1111. I mI. 1.25 mI. 
(seconds) 1__..,.-__ 

I cnsc ' oe,u-1, A\·pr-' J ellSl I, nrl'nt.', A\'C,r- Len.t IGrent-: Avcr- • I cast l, Oreat· .4. Yer­
____._-__,~: np:o _·__·~~I ng~ __'_~t~·_-__l~~ 

iInch(,Y: inches 1 iltclIC,' ; Illrlt(~ : Itlcltef i,' Illql';Y , I1IC!'C~ !Illc~e~ /' Inc..hf~ ,: IIlCheSI' Illches Illchu.50-55._•• _____ .: .f.!l; !I. 1 (j,g .J.G 10.•) •. X. O.S I 8.8 f.h. _______..__________ _ 

~g~:y35.~=:::::! ~:~ i ~:~ i ~:~ g ~j) ~:~ i\:~! ~:~ ~:E=::::= :::::=: :=::::: 
2()()-210 ..__ _ ' 3. 2, :!.!l' a.·[ a.7 5.5 I ·I.!I r 3.4; (0.9; 5. 1; 4.:J I 11. 0 7. 2 
250-2(10.._._._ :U r :1.7; 2.(i 2.5, 5.l i :1.5 r 4.t I 0.2, 5.9: 4,a 5.1 4.8300-310. ____ ... a.4 1.·1 :1.I I 3.2 t 5 . .J: 1.21 4,5~.2 r I 2.8 5.l i ·1.1' 5.S 
335-3·15_____ .•. 1.\1' 2.7: 2.3 3.5, G.4 •.1.6; 3.0: 4.31 3.7: 3.2 0.8 4.8 

All oils 3, 9 ~-~~·-T-5.21~r-:~~::~i~9"F==r==F== 
-----.-.------:;:.::~'-~.+--- -- --.-"-::....:.:~~-.;:..:.::;;::.;.:..:.:.;;...;:.:..:.....::--;...--~--~-~ 

, I,Proportioll of earS in which oil renche!l 
i ,\ ,"~r· t )o\V('st point of larvnl f~cdiJlg when IIp- Enrs in 

ns" of -I plied nt rate 0[- which 
Yisrosity or oil (sl'comls) nil '___ oil 

tl os- I J rcachedI I 
_________________ -==-:0.50 ~ 0,75 ml.l~: 1.251111••~~~~~syhecobs 

_ 'Itlc~e,~ Percetll Percela PeTunt !Percel1t Percent Percent 
50-50. __ ._ • • .. -- •• ·1 100 100 I 100 1________ 100 100 
80-00____ __ _. '. i G.5 i 100 IOU .100 laO 100 
125-Ja5•.• _. __ 5.7 100 100 ! 100 100 100 
200-210. ____ ..... Ii. 2 100 ; 100 00 100 90 95 
250-200_.__ •. _ .. i .1. 2 GO I 00 100 100 80 65 
3?O-!110. ____ .• . :1.1! : ~U : ,10 I ~O 80 !O 60 
335-345______... __ a.s (,{) : SO • GO 100 ,5 65 

Alloils. ___ ........_. ____ ._ .•..•••• -5-:2- _~:o..:.71-sai!i5r88J--8-2 

1 

http:0.50-1.25


f;:.- 30 TECHNICAL BULLETIN 880, U. S. DEPT. OF' AGIUCULTURE 
[; 

DEGltEE 01' PENETHATION 

In order to observe tl1(' penetration of white mint'ral oils of different 
viscosity in eil.[,S of swe('t corn, oils .rangillg ill vis('osity from approxi­
mately 50-:345 seconds wcre colored 'with Hudnn :) n't! stain nllt! 
applied with tl pipettt' at tlH' rnte of 0.50 to 1.25 mI., to eill'S of Golden 
Cross Bantam ('orn lW:l'ing willed silks. The tip of the pillett(' WitS 

inserted slightly into the eHL' tip, and the dosagt' wns relcnst-(\ slowly 
so that all of it seeped into the Piu·. .At time of rOilsling-cnJ' hnrv('st 
the locations to which U)(' oils JlIld pCl1{'tmled into tll/' ('nrs could he 
determined by Ul(~ t'ed tleposilleft hy thp sUtill. pilrticlllnrly On tll(' 
layer of husk Il'iwCS ndjoining UH' kC'l"Ilt'ls. ~[('t1SUr('nlents of t.llt' 
distnuces from UJ(' tip of the husk to th' ]OW('st stained poillts ill tlw 
ears showed tlmt the degree' of peJ)C'tm.lion Y:1ri('(1 with lllp viscosity of 
the oil, the' ItVl'rngl' pendrllllon for nil dosng(ls pC'r oil l'H.lIging from 
:3.6 iudlC'S 1'01' nil oil of ;)oo~:n() s('('ollds yj!:ll'ositv to 7.4 illcht's for :111 

oil of 50-·55 8('('onds yis('osity, as shown in tnbit' 1.7. Similnrl\-, til<' 
:tvemgr <lrptll of pl'llC'traiioil in indl('s for nIl oils r:lIlgrd frolll :U) 
f01' it dOS:H!(' Qf O.iiO 1111. to 6.9 for 1\ dosnge ofl Illl. 

TIl(' husks oJ tn'at('d ('III'S W(-n' variabl(' ill )rnQ:th of extc'llsion bl'yond 
the tips of till' ('obs, both Ilt thp tinw whrll oils '\\'r1"(' itpplied lind n~t Ow 
time of 1"Onstillg-t':lr iI:IITc'St whe'll the t'ars w('n- examined. ObSNYH­
tions Wel"e mittic' to dl'termilll' whPlh('r lilt, ('olored oil hnd n'nched till' 
lowest point cli' c'.:lrwonn fe(,ding. IIlId it was fOlilld that th(' lightt·r oils 
hnd reneh('d to thl'S(' loeatiolls in nll lre:Hc-d (,:u's, but thilt tht' IH'lwirr 
oils hnd n'l\rhed thc'lll in ollly about 75 pen'enl of the t'nrs (tabk 17). 

E,-identl}- the ligh tel' oils p{'lJetmted too far into tlw enrs, tht' heavier 
oils did not pen('trall' far ('llOugh, :llId thc' oils of 125-1:35 ::>('('onds and 
200-210 s(>conds viscosity. gil.Y(' Lhl' Illost dl'simbl(, (Jt.gre(' of IWIl('tm­
tion to reltch 0)(' l:!l"I'lll' wlwJ"(' UJ('." "'('L'(' f('pding nl the timp npplieil­
tions WPl"(' l1lade, without lit till' san\(' limp Ullllt'c('ssarily rt'ilching the 
kernels. 

TOXICITY TESTS 

Tlw deud larvnC' found in oi1£'d ('urs w('n' usually of th(' smnller 
instm's, and not all thp ]:llT:W that w('r(' iJl thp ears ll1 (he tilllP whC'J) 
oil w:"tS applied wen' killl'd. l'.ligrnnts, C's]}('cinlly lhosp of !:u'ger 
instnrs, thnt C'ntered the ears wer(' not ntJected by tlll' {reiltm en L 
It was considl'red desirnb](', therefore, to dC'te.rllline in whnt wny 
larvae were kilh'(\ ill lhe oiled ('nrs. 1..n r":t(' from. the third to tlw 
sixth instars, inC'iusivl', W('re ('o11('cted hom cOm l'Hrs in lhc' field llnd 
isolated in 2-ounCl' snh-(I boxes, with s('etiolls o[ ('om cobs ben.l'illg 
young kernels for food. A droplet of whit(' oil of 200-·210 seconds 
viscosity WitS nppli('d to the dorsal sllrfnc(' of (·ach larnt by llletlllS of a 
smnll brush. TIl(' oil displ'rsed over the iulT(l rn thel' quickly, itud 1 
droplet covered tIl(' slllJlU:e of n. ml,diuI1l-sizt·d l:uTn. Only 1 of 85 
lnrvne died £lUl'iug It 5-dn.y period nfter trentmellt, 1111 the others 
having fed and grown ill size as usual during this time. 'YIIlte 
mineral oil is not, therefore, a contact inseetieidl', and when lat'Vtle 
die in treated ears it is not simply beeiLllsP til(> oil touches them hut 
for some other ~·Nlson. 

By remaining in tilp interior silks rather than Jwnctmting deeply 
into the ea.rs, oj]s of 125-135 seconds ltlld 200-210 seconds viscosity 
established fl, film nbout the silk strands, :)nd,if Ow silk strands w(lre 
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press('(1 togethel' rather tightly by the sUl'roUlHling husks, til(' iULet;vr 
silks became sntul'Hted thoroughly with oil. The efr(,ct on till' smitH 
ellrworms pl'psrnt ill thp illte'riol' silks nL tlip tinw of appIici),tioll of 
oil was n.pplu'pnti,V thp snnll' ns thnt oi>tninpd by droppillg them illto 
a vial of oil; that is, lIH'Y W('r(' sll1othl'l'pd by n. ('ov('I'ing of oil thnt 
('ut off their ilir supply, LIlI'g(' lalTHP }III<I ('Htpn so milch of lhp in­
t('I'ior silk lhut thp)' orU'1I \\"('I'P not shut ofl' from He('l'SS to nil' alld 
tllPrefol'p sUlTivl'd illlci cOlllilllH'd to 1'(,<,<1. Lnrg(' lilI'Vltl', sllch liS 
f1 flit 01' sixth-illsln I' mignlnts, n ppn l'l'll t1:v «pvoul'NI sllflicien l silk to 
OP('11 I\' ehul1JH'1 UJl'ough wilieh nil' ('ould 1'(':1eh t1I('1l1 as (h('y went, 
furlllPl' into til(' pal'H, X('\\'ly hatdH'd 1ll/'\'ap thilt sought to ('nh'I' 
oilpd C'llI'S llppnl't'lltly Wl'r(' IIl1willillg io p('lIeiI'll t(' th(' oil-sntlll'Hled 
silk Or, if thl',\' v{,lItul'('(1 illto :l satul'I1.t('d portion, th('y W('r(' killed in 
tl\(' Same' way as W(,I'(' thosl' pn'sl'1I1 ill (\1(' silks wlH'n oiL WIlH appIi{'(1. 

It llils h('('11 poillU'd oul PI'('\-iOIl8Iy thaI. 111(' pl'Opol'tion of s\\'('('I,-('ol'll 
('IU'S proL('etpd hX thp oilillg ,'nl'il's din'elly wilh 1Ill' Ipng"th ulld tighl­
II(,SS of t1wir husks, 111 ('IU'S wi Ih ('om pa mtiV('ly long, tigh l husks in 
whieh lit<' oil snlUI':II('s ulld 1'('II1:1iIl8 sllsp{,lIdl'd about til(l silk stl'llllds 
Ilh)St, p<'l'ft,(,tly, til(' oil nol only killt'd the' 1:1IT:1(' ill Iargel' lIumb(lJ'S 
hy l'xeiudiug the nil' that UH'Y Ill'l'd('d (lal'gPI' illtii\'idunIs in tI1('s(' 
('Ill'S W(,I'(, killed), but til(' satul':ll('(1 mnss of silk 8(,I',T('<I ilS n. bnrri('1' 
ngninsl ()PIlI'II'iltioll ()' Inl'\':1<' to tllP k('l'lll'ls and oftl'n 1'('mailH'd dl'pC'­
tiv(' until (hp (imp or 1t:lJ'\'PiiL On th{' otlwl' Imnd , if the' husks W('I'(' 
shoL'l 01' loosl' :lnd did no! ('omlll'('SS tlll' silk stl':lllds suf!i('iPlltiy to 
('i\USl' thl' oil to I'('mnill susp(,IHlpd about tilC'II1, tlll' oil ll'nd('d to rUIl 
through the' silk, tht' oil \):lI'1'il'l' was not. ('slilblislwd 01' WllS 1I0t. lnsting, 
j'('\\'('r I:l/T:1l' W('I'(' kill('d, alld 1'('Wl'1' eill'S \\"('1'1' PI'ott·et(,d ugnillst illjul'Y, 
Till' toxic'i ty t('sls alld l)\)s('I'\·ntiolls of tr(,1l 1<'<1 ('iii'S ill thl' field seem 
to show thnt ('IlI'WOl'ms 111'(' kill('(1 ill oi I('(I. ('UI'S h,Y bl'illg smotllel'l'd, 
nnd thill UH' oil.-s:ltul':lt('d illt('l'iol' sil.k 8('I'\'('S as n bnl'l'i('1.' through 
whielt tit(' smidlpl' IUlTiH' ennnol P('IH'tl'fl[l' to till' 1\:(,I'II('ls, 

OnCID.\L rALUE 

To dl't(,l'mill(, whl'llll'I' ",hil<' oils would PI'C'n'lIt ilnlchillg of e:1l'­
wonn ('gg:;, H oils I':lllging in yiscosil," I'r01ll npPl'oxilllulf'I,v 50-210 
sceollds, obtninl'd I'I'Oln :::;OUI'(,(, _\, togl'll\('I' wilh till' llH'dieinnl oil 
dl'serib('d in tabl(' :l, find [) oils oiltuilll'd I'I'0m SOIlI'('(' H, which rang('d 
in yis('osi ty from :thou I 50'·IS:j R('('onds, \\'('('(' us('cLE:lI'Worm eggs, 
('nch i1ttaclH'd to n strnnd of ('01'11 ;silk, W('I'(' ('011('('('<1 I'I'OIll ('nl'S in 
the' field nhout IS hours nl'll'1' II((I,Y hUll 1>('('11 d('posited h)' th(' moths, 
'fh('s(' W(,l'P isolntt'(1 in groups of 10, nnd It SllIilli. <ll'oplc'\ of It givell 
oil wns npplipd 10 til(' l'g"~S or (jl\(' g"I'OIlP hy n. (inC' {'1I11l('l's-hnir bl'llsh, 
In this way 140 l'ggS W(II'(' \n'II\l'd with 14 tiifr('I'('lIt oils I':lnging ill 
vis~'ositym; d('s('I'i1H'd, Of tlwst' llg"g"S :~, 01' 2,1 P('I'('PIII, hntc\red, 
Of two lots of untl.'l':l.l<'d ('ggs, lH out of 20, 01' 9i) ()(,I'('('nl, hn.tch('d, 
Tht'sl' I'('Slrlts illdicutl' thnl w/til!' oils POSHt'SS high o\'ieidnl vn\tJ(' 
ngnins! ('nI'WOI'lI1 eggs, 

EFFECTIVE~KSS OF E~IUI,SIO~S 

To dl'tcl'lnilll' wlll'th('J' eIllulsiolls of milH'rnl oil would 1)(' ('frectiv(' 
in protecting s\\'('('I-('OI'II ('iI\'S IIgninsl <'ilrWOl'll1S, mixtul'{'S wen' PJ'(,­

powd ('ontnining milH'rni oil of 200-210 Sl'('OIl<ls "iseosity in the 
proportions of from 1 108 pnds of \\,11[1'1', Till' oil WIIS l'lIltlisifi('(i by 
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usc of triethenolaminc and oleic acid, and was applied to series of 
efiTS of Golden Cross Bantam and Senecn. 60 sweet corn, and to 
Tuxpnn ronsting-ear corn, when UI(' silks wen' wilted (tltblc 18). 
The proportion of uninjured ent's in the series to which emulsions 
were npplied WfiS, 011 all n.verage, 25.9 pereent greater thlln in the 
checks, but the emulsions hnd prott'cted 26.fi percent fl'w(,t" CaTS thun 
did applicnJions of oil nlol1e. In son1<' instnnct's, injury, including 
rotting, l"eSuLtNI fwm til(' introduction of wnter into the curs. From 
thest' results it 11ppt'nre<L that emulsions of ll1ilH'I'nl oil would 1l0t 1)(' 
useful in nf[ording protection. to swept-com ('nrs ngninst injury by 
earworms. 

T,\nr..}~ ]S.-ElTeclil·(,I/(,~s of mincral-oil cll/ulsiollS IlppNed at (/ dosllge of 0.76 )111. 
per ear to i3 I'arielif's of l'onl t ill 1)tI'/'f'n/iIlY hljury by f'(Jr1fOrlll.~, Datie County, 
Fla., 1939 

Ears with 
uninjllredEurs ('x­ kl1fJ)Bls flL

untilled liUll\. of 
har\'est 

i ~yl(llll)rr Percelli 
1:1 an 56.0 
1") :Jfl (iO.O 
1:'l j ao -10.0 
1~ _" :lU' -10.0 

All clllulsi"l1~ I~() ,\9. ~ 
Oilnlolw. 2U 75.S 
l'ntrc,\t~d ('fll'l' 3U 23.:1I 

t Tlw vnri(lll(1S trrnt,·tl wc\rf\ OoJdt'Jl ("'r()~~ BHlltntn nllll ~(·'Wl':\ no, ill hoi}') of which 110 CIH,lCk "nrs \\'~rc 
llJJinjuT(lu, find "'rl1:~IJalJf uf whic:h in PN'(Il~llL (J( Ihc check l',nrs- Wt'n' uninjuJ'cd. 

J) Il:iClT~S10.\ 

'I'll(' iuY('slignliolls of whitt' mil\('rnl oils t1sl'd nImH' ShOWNl thn,t 
these muti'rials \\'('l'(' tls(,!'ul ill prot('("lillg SWf'ct-COl'n ('nrs ngninsL 
illj ul'Y by e:1 rWOl'Jns, but lllnt 1I nd('r n:\Cl'I'ngp ('ollditions Il.pplicil tioll 
of nbout 0.75 ml. P('I' ('aI', IUndt' lit n (jllll' when lhe silks W('I'(' wilted, 
n'sldted in p!'otpdion of onl~' nhoul (j(j p(~r('l'nt of tl1(" ('nrs of cOlJlmonly 
grown \'lll'jptips. Although tlH'.:w ]'Psults WPJ'(' promlsing und 1I high 
dcgL'(,(' of ('Olllrol wns obtnilwd in ears hnving 101lg, light husks, 
furtlH'J' impron'nH'nt was JH~('dt'd ill till' dlieiPJ)c,Y of lhl' trenlmCJlt 
on vnriC'ti('s having shorll'r itnd 100s('1' husks. It St'l'Il1('(l probn.blp 
thnt tht' dI('cLi V('J)I'SS or tllc' oil ll1 igll t 1)(' illcrensC'd mORt r(,l1dil~" by 
combining nil inseetieidt' with il. 

l\Ul\EHAL OILrSEDWITH INSECTICIDES 

During Ft)bl'lIfUT flnd :\Inrchl H30,in Dude COllnt~r,Fl:I., 11 seri(>s 
of 67 oils, or oils containing illsl'(~licides in various combin:ltiolls, \\'er(' 
itpplied to ('HI'S ill tlm:.'(' {kIds of com, of tIl{' Yllri('tit's 'l'lIxpn.ll, Golden 
Oross Bantam, nnd Scnecfl GO. The principal mn,terinls uSNI wen' the 
following: . 

:\[ineral oil a.lOlle (12;),,1:35, 200,210, 2iiO·-2(;0, :Ut(\ aOO-·:310 j;eeollds \'i:lcOl:'ily). ..~ 
Vegelnble oil tlk)lle (IWIllIllt, ('Ol'll, coUon.'l('ecl, UIle! so.I'I)(,:In). 
Derris extract (di"Mlv!'(\ in cottoIlH('ed oil ILl1d combilled with milleral oil in 7 

combinatiom;; extract in pin(' oil used with llIineral oil; ground dcrrh; root (.5 
percent rotetlone) 1I.~ed wit It mineral oil; and ground Limbo root (5 pcrcent rote­
none) used with mineral oil). 

http:l'lIxpn.ll


MINERAL OILS AND INSECTICIDES FOR EARWORMS 33, 

Pyrethrum extract (20-percent extract, 2-percent extract in isopropyl alcohol, 
and 2-percent cxtract in acetonc, all ul;'eel with mineral oil ill various proportions). 

Insoluble insecticides ground in oil ami used II.'; slIspen!.'ion;; (lead arsenate, 
phenothiazine, and cuprous cyanide). 

Thiocyanate" (2-(2-but.oxyethoxy)ethyl e;:ler of f hiocyanic acid. and naph­
thyl isothiocyanaH'J. 

Contact in:;;ecticides (beta-naphthol and diphenyl). 
Oil spreaders (i>hcnoxyphenyl heptadeeyl and diphenyl hcptadecyl)' 
Combinations (white oils containing pyrefhrill;;, rotenone. and euproU!; cyanide 

in 12 combination;;: whitc oil containing pyrelhrins and cuprous cyanide in 4 
('omi>inations; unel white oil contnining rotenonc nnd cuprous cyanide in 4 com­
binations. 

The results of applyillg ('itch of thl' (i7 ('ombillil lions to 10 enrs in 
ench of thrN' fi(']ds W('rr vnrillbl!·. Somr of till' mntrrinls injured the 
eitrS severely, most of them fllil(·d. to inncns(' thr degree of protection 
ngninst eiuworm injury Ilbo\rc that obtnined by lise of oils alone, and 
it srems Ul1lH'c:rssnr~Y, sill(,(, most of til(' L'esults wen'l1l'gntivr, to givr 
even !), brief summllry of the l:irg(' nmounL of dntn obtnined. It wns 
remnrknbl(', ho\\'p\'er, thnt in ('n'ry tl'l'utment in which pyrethrum 
extrnct \VIIS used with minel'll.\ oil tlH' <legret' of protection nfforded 
the l'IUS WIIS much higher than WllS ohtnilwd hy lise of iUl~' of the oils 
nIOlH" or by filly one of nny eombiniltion of otll('r mnterinIs in the oils. 

;\11:-1EH,\L Orr, C02\'TAINING l)YHETIIHI.'OS 

TIll' superiority of pyn,thrins held tnH' whpther used itlOIH' with the 
oil 01' combinNI with othpr 111l1teriHIs in oil. A gt·neralized summnry 
of the results in exploratory trials is giv'ell in tabl!' 19. Since the 
results of using p~T('thl'iIlS in oil \\T(,I'(, so promising, this combination 
of muterinls WIHi studi{'(1 I'itthel' intensiVl'ly during the summer of 
19:39 Hnd during th(' (·nsuing periods of field investigntion. 

TARI,}; 19·-E.ffecth'eness oj oil cOI/,/aining 1Jyre/hrins in 7Jrotl'cting sweel-corn ears 
(lg(linsl injury by e(lrll'orlll.~ (l.~ cOlllpared 'Idllt oil containing (Ill aliter materials 
studieil uurill(l/he sprtng 0/ 1.939. /)011(' (.'01111/1/, Fla, 

'.~ Ellrs.wi~h •.A\"t'rngt.' 1 Lan.al 
, [." 'Ir..; "n'.' 1..n t 1nr- IUlJllJurul Ih"~ hr- ~ IJOI}UIUa

I PJot~ 1. ... J • r \·U() found kt'rn~l~ at . t ( •0,.-,,, 

l ulI1ulfld 'in thcears! tilll(lof \fill per t .t1f)n.~Ic:-,
t ! ; j hnrnlH (lur ~ SlrO) ed 

---------... ~. -" --..... ..,....----:---.----!---~-~-....,..--,----:,---
: 3 i 

\ .YU/fJIj(f ...\'"umber ~ ~VIl",IJ(r, I)tr('('n! ",Yu/fl'Jf:r ~ Pucenl 
~lin~rnl oil conLaining I pen'~nt of pyrl'lh, J 

rins. nlon,' or in comlJinal.ion wittl oth.'f ' Imaterials _"' .... ~ .. ~ .. ~. ___ ~ __ ~_.~_~. 2110 50 .~;. ; 0.2'21 92. II
Minl'ral oil conlnining 0.1 IU'ret'llt ot py­

r('thrins, nlouc or in coml,liuotion with 
'0 "". '.... •othrr materials ..... 12 !!I(J fiS MI.(J .a2 89.:1

lIlin~rnl oil containill!: lillY Oflllllh() other 
Illntl'rinls ...... _~~ .... ~" _~~~~ ... ___ .~_ .. " ).12 I. iU; 1.165 : 'U.:I ,fiS ;i~2t:nlrcnt(lti ~'lrs . ._.+>~~_ ... _,_ (I ' 205 tHI : II 4 2. ~fS 

t 
·~__~____~~_~~__l ______ 

1 ,,;i;ilt:-ono[ 2tJO:2'iu S('conds \'is('osil~' WI1S tlS'~~,;;;)jiJllILiOI1S Were IIllpli~d hy pilll'tIe nt n 5LIII1<1, 
nrd dOSI1AIJ of 0,5 mi. (wr ear nt n tiuw Wh(\llllw silks W('r(' wilt(ld but had not turtwd bruwu. 'Phe varieties 
of corn u$t,\d WC'r(' Goldlln eros!' Bantam ami S(onc.·("2t"6()~"W("(lt curn nud "Tuxnun r(;n~tiug·Nlr (·orn. Exami­
nnlions wt.lr~ mode III IoastillJ.H'ur h:kn'(ist. 

i Pcrccnto!!:(l f('w(;r Jh~in~ Inrnu\ fuund in tr('llt(od <.'nrs thnn in the chc('k~~ 

EFFECT OF .PYHETIIHIN CONTENT 

'I.'hc rxplOrillory trinls Wen' so promising that it :;eC:'/Iled desirable 
to continu(' Ow ('vltlunlion of pyrdhrins in oil to detrrmin(' the most, 
pmctiC'al nncl ('ffecti\'(, per('cntngt's for ('ommereinl use. D\II'ing the 

(107(jj;; ......j4-~5 
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summe\' of 1.9:39, therefore, mixtlll'('S were mu(i<> with whitl' oils rung­
ing in vls('osity (rom apPl'oximntt'ly l25-;HO seeonds, ('olltllillilJg 
pyn'thl'ins ranging from 0.1 lo 1 pel'\'cnl, find Ilpplic'd to ('ill'S in s(lvell 
fields of sweet ('orll al n uniform dosngp of 0.75 IllL I)('r PHI') cll'livel"ed 
bY:1, for(,(1 oill'1.' ilL II. tinw when tlit' silks WN'(' "'iltl'd . 

. The t('sults ohtnined with 1'l'51)(·('t to pyr(lthrill {'onlpnt of tll(' oils 
(tabl(· 20), both 1'1'0111 tht· stnndpoinl of P('I'('tlnla~('" of ('1I1'S found to 

TAIIL}; 20.-1?tTI'I'UlwlIess in I·ol/.(rol ol ('((nl'onll.~ o/,dli{f' ()il.~ cO/l{al/dna ;(/'01/1 0 . .1 (I) 

1 ]!ertell/ of P!JI'I'{lil'ins, lIpplil'" 10 NI/W of SIN!'/ ('um b!J a fOrl'l' oile!' ([/ litr' rate II! 
O."iml. P£'I' I'll/" ;\-,,11' .J erse]}, Slll/III/I'I' oJ [[Mil 

~-~ ~-.~-,"_._---,"" .. 

I':ars ('onuliuillJ.! I.tlryrhl (ound _. 

-" I.urnw 
Pyre/lid", lit rouodl'~~lrsoil! {IWet'potl Ill'lv\ Lin' I~i\ jl ;\0 in In ,Ilk, Oil k"rJH'1,

S'J 11m! Tmultun'nt' !nrYHt' lin· llnl'~lnl'\"tl(' ((('lul dt'tHihryn" , fH1J:. I.h',' !lend Uv" f)(¥nd
(Jill) lHnll!~ 

})((.'.Yllm.. !la· Per- l)rr~ J),.,. .y'jJJIl~ PIT- Ila_ pfr,.. Pt'(· Pa"
I'a ft'ul rflll rflll ttltl ~.t' ttl !ji}( ('fill (','I/f ((iii ('''111 rtill

0.1 27;, ·J7.H :!'J" I Ll ~l, ~ ,Ii. '; 1.,(1 L:l ;!1.0 ·f2,(1 !!:l. i fili i 
~2. HI!) ·I:t 7 III.:! 2.t'l I:tli ~:l !J 12; :!.1 :\;;, \ ~2_ ~ :\!t 1 7·1.'
.:\ W7 -til., ail. Ii 1"-- IIIi 2.f1 :\1. ,; 21 .•) ·11 1 ;,1. H
I Ii _d Slt:l 

.1 2(UI '1.-1~ :. ·tn. :; :1.:i II .. Sttu I~I ;{U ;, ~:!.j' ilt H
;"" I.:1. 2,!i 12. I ,I!.:! ~.• 1 !\I!l :-.,ti il 17\ "'.11 :\>"11 ~~l. 7 1:17 7~, i 

.f) liW II, ; HI.:! Lot 4. :; 111./1 l:lO 1/ ·J~l, I hl"1I -H.;; !~UI 


" 
 HI!} ·12. 2 ;iO h '2.0 ;'.11 !J:tn lall .11 ·I;t~ I:!.:! ,;:t ~I ,,\, f 

,,'i","" 2!KI ,\:1.0 7 . .i !J:!..n 1(;1 .11 32, ; II. 2 5:, I S,-) S
,!!J,O ;. 

-~I ..... -" l!I9 :h.2 ,,1.:1 :\.;j 1.11 U'2• .'i \.';1 ·1:1"11 ILl un,';
'17~ ;­

1.0 2,7 IL:! fin. ;i 1.1 Ii,!' !Jl7 l~' 1.1"" ·,l!}. ~J ILl 'J7. ~I !'.\,,~f'h",:k".o DIH " 1 JJ II H'{ It ,;., , ;~.., i, a II !J:!. T H II 

--~. 

~.;\ 2(~P~'f('l\nl pyn1 thrllllt pxtr8t'( \'n~ lIH'd to pn'p:tn' JU1\tor(l:-; with oib of l~i 1:1.\ ~)n ~lUt 2.)(J,,!!no. UlH1 
:i(j()-;110 second' \,j;('o<il) •
Iw without li\T(' lan-nc' nt til'll<' of hnrVtlsl IIl1d j)(')'('('ntng('s of tlt(' IIlITIII 
populations fOllnd dt'f1d in LlH' In'Hl('(1 pal'S, show('d nn il11portallt ill­
('\'('lISt' in dr('etj\'C'IH'SS or oils (·onlnillill,!.! 0,2 /)PI'Cl'ut (n-pr oil;; ('olllnin­
il\g 0.1 lWIT('lIt of P.YI'C'tltl'ins. EfrN'li\'(,II(,ss ill('l'l'ns('d sli~htly up to 
a, o.n lWI'('ent PFl'thrin ('onlenl, but it WlIS hl'li(,\Ti'(1 thnt thc' gl'l'itlt'l' 
prole(>[iQn nfrot'dl'd th(' ('HI'S hy in('l'('HsiIlg llt(1 p,\Tdhrin ('Olllrn! ahon 
0,2 Iwrt('l1t wns nol slIffieienl to WI1.ITUlIl lltp nddiliOIl:tI ('osl in\'ol\'('<I. 
A pyn't!II:in (,Olltc'1I1 of 0.2 P(,I'('('Jlt ill oil WII" tlwL'dorl' s(>!('{'lc'd HS thilt 
which probnbly would prO\T(' 10 1)(' most IWlleti('nl in c'OI1\I11I'I'('i II I 
npplielltion of oil-pyrrthl'ins lo S\\-l'('t-l'OI'Il Nil'". TIll' qlIl'slion of 
('ost of mn('l.'inls is disC'llSS('d in n !:tIl')' RP('tion, 

EFFECTIVENESS 1;>1 Oil,S OF IHFFEHE;-;',' \ H,COSITY 

Tt'sts lllIHl<' in ?\o\\- ,}('r:3<'~- dlldn~ tlit' SllInIUel' of 19:HJ, sUl11marizrd 
in tHblr 21.. sllo\\"('(/ titftt, hoth from tlit· standpoillt of the' [J('ITPIlt/lg(>:;i 
of ('Ill'S fOllnd to )(' without Ii\'(' !:u'nH' :It tirn(' of I'O!I~ting--('iu' hnlTe!St 
nllcl from tht· stlllldpoint of tI\(, p('r('('ntng"es of til(' !tIlTnl popllliltiOlls 
found d('il(lin tht· (>I)/'S, no signifiell1l1 difreren('('s W('rt· nppnt'(llil in thc' 
oils nmgillg ill \Tis('os;!), from il pp/'oximll tdy l2;j~2IiO ;w('on<ls; hll t an 
oil of !300-";no s('contls "is('osity pl'o\'(·d to II(' 11 I(,ss ('(r(lt'tin> ('lIl"ri(l[' of 
p,Vl'('thl'inl' tJll1n Jig-hU'!' oils pl'ol>ably for til{' r(':lson thilt it did not, l1li 
P('Jli'lI'n.tp ilJto tilt' int(,l'iol' Hilk 50 Pf/iCi('lltly liS did (ht·lightl'/' oils. JIII!I! 

\ 
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'1'.\111.1:: 21.-EiJedivenes.~ in control oj f'(lr/l}()I'IIt,~ oj (lpp/i('{/tions oj millCl'al oil.s of 
different viscosity, (,Ilch l'olt/tlinbUlfrOIll 0.1 /0 1 IJerCl!fli P!lrethrhIS, ddiv('I'I,iI by (/ 
/or('!' Qilef, to ('(II'S 1:n 7 jields of .~tl.'crl (,O/"Il a/It dOSII!I(' 0/ O.7a 1Il1. /lei' eor (Ii (I lillie 
It'hell ihl' silks leere 'lidlied, .\'('1/' .J('I'se!!. ,~IIIIII/u!1' 11/ If);:flJ 

OIL;: ('O:-;'I',u:-':I:-:n I"R()~1 0,1 '1'0 1 I'[,;[t('[;::-':'l' I'YHE'['lI H[:>:;: 

\·l"(·o~if~· 
(If oil 

!-:-,It'ont\'''' ""I" )\0 

lor-nit' 

Enr~ ('olltuinin!!­
,­ ~-~--... -~- .....~-

I)l'll,[ [.iv,· Lin' 
Jtll'\'Ut' 

an~i lurnlt'dt'udon Is 
lOll'''"'' 

(lilly 

---'-, )Jllr­
nw 

;\"0 fOlln\! 
linl in 

I'tU"Slar\"fH' 

Lun"fll) fOUnd 
-~ .... -.-~-.-.-~~~- ........----.~-~- ,­

[II ~ilk~ OJI k,'rnrls 
Tutal 
d",ul 

Lin' 1)"'1(1 Llw Ill'lId 

12:~ \:\:, 
2m 210 
2;)02liO 
;l(~) :1111 

Sum ... 
htT 

5;10" 
oj!; I 
~j!iH 

:itJa 

J'u· 
('Clll 
-\1.:\ 
12, ~ 
17,7 
·11.7 

pt(. 
(,fill 

r;. " 
,17.:; 
H.;; 
:IS, :. 

jJfr .. 

"i'l11 
\.tl 
L~ 
Lfi 
2,·1 

IJfp 

rrlll 
\I.:l 
I_V 
U.:.? 

11.1 

/)er· 
,·ail 
~\I. I 
lilt:! 
.~~" 2 
S:1.2 

Sum· 
'ltr 

;{.i(} 
~JHH 
:1I~ 
:\;11) 

J)rr· 
('1'111 

11.:1 
.:J 
.IJ 

2.:\ 

/Jer_ 
uui 
:l--:,(I 
!tr.T 
,12• .1 
;{fi.O 

Pa· 
alit 
HI, I 
ILL 
IS. Ii 
~.). 1. 

IJI![_ 

reut 
4;},n 
·17. I
:t,.:\
:m.li 

I'rr' 
ft',,1

s:tf, 
~I,,' 
hI!.S 
7:!.li 

,\1\ !1I1­ 2. ~21 ·11.1 1:1 " UI 1fI.2 Si. !I 1.,IlI;1 

- '--'--- .---_._­
.U :IS. ·1 Ih.n 

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

12.1 HO.ii 

()IL~ .\ 1.1):>: [~ 
, . ~ -"-~ ~-- --.--~--......-"-----

12.') la.i. 70 H.I J'\.1i I) ·111.0 no.n .Hi 10 2G.l (;-;4°' !I. " 02.U:2!XI 21U if) :IS. Ii 21. ) -10.11 lilJ.1J 17 fi. :~ 12, '; liH.n 21.:l ! :H.I 
·.!5~}-'.!\l(J. 70 ,11,·1 1;}7 II" .\:!.'.l 5'j.1 H (I \!l.G 75.0 11,4 , 2ii,O 
:lOU :110 70 ;(~_I, l;j. ;- 1,1 ,[.1.:1 al.a ,Ifi u )ll.Ii 7:i~ U G.5 : 2fi.1 

'11':"5'; 20.5.\11 on, :!~!1 ·111.[1 17, ,·1 'II.~ ;i,. R IS3 I,S.1l : (.S.h 
CIW('k~ :-.U·I Ii.·' () U;tfj Ii.') () 02.7 () j 0 '" 

" _.,----­

" ...... "(;'1'1\·1·;:-0[,;:':' 1.;\ lJIFFlmE:\'T \'AHIETlES OF COH~ 

.\,.; \\"Iwn oib, :11011(' W('I'P \18('(1, til" 1'11'('diYl'llcSS of oil conlnining' 
p.\T<'lilrins "aried ill diII'PI'('llt \'Hl'i('til's of ('OJ'll and ill till' snnw nll'iety 
g'I'OWIl Ulld('J' dill'erclll ('IWiI'OllmCJllnl eOlldilioliS. This \\,:lS d\lt} prill­
('ipnlly \0 til(' fllel litH l tll(' husk chnrn<'lC'l' of ears Yal'kd ill dilrel'(~IlL 
\'nri('lil'S Hild und(,1' difr('I'l'nl wentiler conditions. III ears of 'J'uxpan, 
:1 Ya l'iPly IlIl.Yiug ti~ilt ilusks. IUITae pClletm t(,tI slowly, and ('Ven it t 
lilll!' of ilUJ'\~(,Sl hn(l failed to r(,Heh the kcmels of 41) percent of the 
(,!I('('k eilrs: \\'11('1'(':18 in Gold('11 Cross Bantam. with compnl'Htivcl,v 
k)()s(' ilusk::;, InlTill' IHld rcaclH'd the kernel::; in all cltl'ck ellrs, In tll<' 
PILI'S to ",hidl oil. cOIlLilinjng 0.1 pcr('cnl of pyretilrins WllS npplicd, 72 
pen'Plll of Golden Cross Bantam nnel 100 (Jere('nl of Tuxpan hnd UII­

injuI'NI k('l'nels ILL time of ilnrn'St. In Golden Cross Bnnt:ull cllrs the 
I'eduction of liYing In 1'\'11(>, us romp/Ired with populations ill check cllrS 
:tt tim!' of ronst illg-car iHtrvl'st, WIIS 92 perecil t with l pCJ'(:ent of 
pyn.thrins Hnd SO.n p('rel'lll wi tit 0.1 pel'(,l'n t of pyrethrins, ns (~om~ 
pHJ'NI \\"itlt til(' J'(,duction ill TUXP111l of 8n.5 percent; with 1 l}('n:Pllt of 
pyrl'lhrillS nnd 85.0 PP1'('('llt with 0, t perc('nt of pyrethrins. 

In til(' summer of lO:~O applicatiolls of while oils contnilling from 
0 . .1 to 1 lWI.'('(·nt of pyrt'thrins gn,v(' YHrinble results in enrs of tlilrercnl 
nlridit's of sw('(~t eOI'll. ns shown ill table 22. but till' trentnwnts w('['(' 

most e(l'C'etiy(' in n Yaridy of ]ocnl, whitL, swept eorn bn.ving relatively 
IOllg. light husks nlld \\'ere lenst efl'(>ctiv(' ill enrs of Goldell Cross 
Ihntllll1 :lfl'e<'i('(1 lIdYI'I';l'I.\' hy l'llyil'onmelltlll conditions. 
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Other trials with sweet cOl'n and one type of field COrn nlso showed 
varintions in effectivencs::;, but these differences were dlH' principilU." 
to differences in length find tightness of the' husks, Il::; mentioned in 
the sectioIl on ust' of oils 11101]('. This subject is disC'ussed in gl'elltcr 
detnil in It ::;ub::;equent section . 

.lIOIl'I',\UTY OFLAII\'AB IN THEATI;;o EAIIS 

The perct'ntllg<'s of InlTne fOllnd dene! ill sweN-('ol'n Cllrs nt tinl(' of 
ronsting-enr 11I1/,\Test. aftcr the applicntion of oil-pYl'etitl'lUll when the 
silks WCI'(' wil ted, S('I'v('d ns II llleUSUrelllcn t of eHI'eti vene::;::; of the 
insecticidt'. 

In thc' WOrk with white oih.; niOIH' jt hlld I)('cn found thiLt n dosage 
of 0.75 ml. per' CHI' wn::; most satisfact.ory for genel'lll lIS(' i.n sweet 
corn, To d(,termine wllt,ther this dosag(' would. bt' sntisfnctor,Y fOl' 
oil-pYl'ethnll1l, fi seri('s of S('\Ten whi te oils l'llnging in vi::;cosity fmlll 
approximutely 50-;345 secouds, eHch contnining 0 .. 1 per('cnt of p'yre­
tlll'ins, weI'(' npplied ilL difl'erent dosage's to elll'S of Golden Cross Ban­
tum ::;wet't COl'll itt 1\ time whell the silks wCJ'(' wiitt'(l. ~rhe rcsults 

TAnJ.J; 2:3.-.1rorlalil!/ oj ClltworJl/S In ellrs of Golden Cross Bill/111m sweet. corn 10 
whi('h 'whilt' oil.s of tlllriol/s viscosities I'OI/lllilling 0.1 fil'rcclIl p1Irelhri1!.~ had been 
((jlpli!'(/ (/1 t'lIriolts c/os(fgeli, Rllncoms, N . .I., 193,1) , 

[Oilnpplit'" ~~pt, II; ('!lr~ \"UlIlill\',l ':vpt, lil 

Ln.,VI)li (ound 
111 llw tlur'S 

Il,'utl 

•\fl. ..V'II mf)t'r: N"umlJer . lJfTrtut 
O.r~) :15 I 70 fi~.~(j i 121H35 m :u.; i{ ~ 75 i ~~5 i In 75.00 2(1021() 
1.00 ;1.5 f~ M.i; I' 2r.o-2ftO 
1.25 ; :''0 ,12 ,~~. GO a{J()-:I1O

C'1ll'rks" 10 l'i () 33.)·-:H5
[,(J--S;') .m 15 ~fi S!l.::! Cllt'rks 
S()'!l() .75 ·1515 , 95.n 


--
I 

.. _--...., I 

~~-----

given ill tnbl(' 2;j silow tilllt the !wl'colllnge of Inrvae founcL <lend in 
elLI'S to wilieh 0.75 Ill!. of oil-pYl'ethl'lllll hlld been applied was nlmost 
as high OJ' higher thlln WIiS obtained when Inl'gCl' 1l1ll0UlltS of the mix­
tUl'e wel'l' used per CIII', but tilnt it dosng(1 of 0.50 Illl. gu.\'e sllllLllcr 
mortnlit.\T. CIH1Sidc.ring thn cost, of oil-p,vl'ethnllll lind, tile possibility 
of injul'." to tilt' Cllr::; r(~slliting from the intJ'()duction of too grellt a 
dosltg(' of oil, the dosag(' nlto of O,75ml. I-lP('Illt'd ahiO to be Illost 
::;uitltblc' for oil-pYl'etilrins. 

'L'able 23 nlso jndientcsthnt lh(' highclst mortality of IlIrvilC followed 
lise of PYl'ethrins in the lighter oils nlld tlH1J n,i(.ssc'r Jlumber of Inrvllc 
died Jollowjng tlH' use of the heil.Yier oils eonliliniug pyrethrins. The 
lighter oils pcnctratt'C1 1l10L'(' deeply into the elll'S und the chnnces of 
their renching nil incrensed proportion of the Inrnle were greater 
than WfiS tilt' Case with tht' ilellYi('I' oils. 

Th(l relation betwt'en thl' pyretilrill content of th(' oil. nnd its 
ins('('ti('idnl effeeli \'CIll'SS hus alroady been discussed, Ilnd data on 
this relationship fire to 1)(\ found in table ~O. 
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TOXICLTY Tf~STS 

It hns n,ll"endy bee II showlI (p, :30) thnt whit<' oils (dOll!' ill'l' not'~ 
effective ml eOIlLn<'t inse<'li('id('s, '[('sls 1Ig"lIillSt indi\'idunl IlIl"VllO " 
wel'c tlwrcfon' Il1ndl' to c1PlcJ'minC' whether till' additioll of pyrcthJ'ins 
would mnke white oils efredin~ ns ('ontuct illf:leeticides, In most of ~ 
tilese t('sts 11ll'VII(' ('oJ]('('l('(1 frolll ('om cllrs in tllt' field wcro isoillted in 
Z-OllIlC(I. tin sI11ve hOXNl in eHch of whieh u. sl'dion of eOI'll ("ob IWllr­
ing U'ndeJ' kernels WilS plnced us food, null a smull droplet of the 
mntl'J'illl to be lestI'd WIlS npplied to tilt' dorsl11 slIrfnct' of I':II.:h ('llI' ­

worlll by lIS(' of n. smnll Cl\J\lel's-hnir brush, III most. enses the sulve 
boX('s \\:pl'e ullvcntilai(ld, '1.'111' ('l'SUItS oilUlillNI with u' whiU' oil of 
125-135 SP('OIHIR \'js('osity, eOIlLniJliJJg' PYJ'l'thrius, 11)"1' slJ()wJl in tllbll' 2:±. 

TO\Hr.~; 2,1.~I?jrcclil!(:lless o/If'hilr' oil 0/ 1:2() liJi) SfCUllds viscosit!l ('(HI/a iii ill!! 
pyreI/o ins (/,~ {/. ('oll/ac/ in,~I'('(i('id(' lIf/ains/ C(//'l('I)I'IIfN Ic/II'II l/ S/I/(I/I dl'llpld /('(/,5 
IlllPUui11tr lon'(Ii', SII//I/I/('I' oJ I!J::JfJ • 

:4.W1!tl of 1!roWlh or hu'vtH, trp;\!t't1 

Fifth instnr ~h:1 h illSIHl' ~1"rlnliIY 
Tol,)1 
hln'm< 

~It·dilllll PI'l'ltIuit :-;('W l.ol'g,(' 

Suw/,eT S'lImlJa Snmlllr .Yuu,I,t'f "Yuw'la I)n(t'nl 
0,1 :! J:! \ x :!ti u:!.a 
1l.00J ~ .\ :! 2 , III uno 
(I.(l~. ;, /I) Jm,lI., ., 
0.0, 	 2 2 2 III 1I~l.l1 .,(l.I~i " 2 III ml.u 
IU15 (i 1:- \:1 [.\ .J~ \)3.1> 
n.ll! I , I :!:! SI.1\,
o.o;! ,; H I , !!2 ;7,:1
(1m ;; Ii , ~:.! n:1.1l 

<,.JIWI 	 1\ ., . J~:! 
.~~(,lll'c'k, , 	 .. :!I 'l.X 

1.11 nIl additional R!'ri!'S or ll'('t1tllH'nl::; ill 1I11\'Plltiln\t>d \)ux{':;, 0,7;) JIlL 
of oil or 12fi-l:H) :;l'~'onds \'js('osity cOlilnininl! 0,2 Pl'I.T!'1I1 of p,nl'lIl1'ills, 
Wils inje('(('d illto sJllill1 lwllR of ailsoJ'i)('1l1 papl'l' wliich \\'('1'(' tlll'Jl 
wrnppcd ill ('Ot!OIl and 01lt':;0 phll'pd ill ('Il('!t ('ngl' lhnt !:lll' !an'n. ('(Hlld 
not ('oJ)]l' ill ('OIlI:1l'1 with tlil' iIlS('eli('idl', ".\\1 till' 101:11'\'11(' suhj('('\('d 
to this 11'C':l(IllPIl( iiIllTi\'('d, indiealillg" tllIIt oii-(lyrl'tlll'ins i;:; 1101 ('11'('('­
lin' liS al\lIl1i~nl\t. Oil eOlllainillg rrOlll (l.l to 11.0;) P(,I'('('llt or PYI'!'­
tlu'ins wns Itil!hl~' ('fr('din' m; a ('oll(.ncl insl'(,ti('idl', but tli(, ('n'l'l'th~('­
lI('ss mpidly <I(,('I.'(,IIS(I<I \dIPlI BllIItlkr ('Oll('('/ltrntiom; or !l.n-ptllrills 
wpre lIs(ld. 

Stlldi(,s of till' pfr('('livl'III'SR or whil(' oils I'nn~illg in \'is('osi(,\' from 
llPPl'Oxint:lll'ly t2;'j-·;HO sptondi'i, lind (,OHtllilling' (J,I, OJ), 01' 1 IWI'('pat 
of p~'l'dhl'ills as tonluet iIlS(,(,ti('i(\t's, indi('n tl,d tlla t thl' Ill'a \'i('1' oils 
('ont.nining llll~ lowl'st pf.'I'CI'ntllg(,R of p,\T('\III'III:-> \\"('1'(' knst !'frec(iyp, 
III fllrtiH'l' ('s[s in whid) n,o,') 0)' 0, J PI')'!'t'lIt of PYI'('tltrins WIIS \lsl'd 
ill whilt' oils, oil or fi()~ii;j Rl't'OllliR "isl'osit,,\' cnused \ll.l-I 1)(>\'('('1)1 11101'­

tnli(y of 49 ir('nLl'(/ Inl'\'llI'; oil of 125-'1;):; st'{'onds \'iseositv l'll,USI'd 
96.:3' pen'ent 1I1O)'tiliily of M 1al'\':1('; nll/I oj1 of 200...,21() sl'(';)l)ds \'is- '. 
('Qsit,y ('llIIs('d 91.4 1)('\,('('1\1 mOI'(nli!.y of fil-l Inn'ill', Thl'l't'stIlls of nil 
h'sts s('I'JlIl'</ to sho\\' that whit(' oils rHnging ill \'isl'osity fl'Olll il.pproxi­
mntely 50-2 to SP('.otlds, ('(Jlllnilli1lg lIt \Pns! (U);j I)(>I,(,(,IIL of PYl'l'tltl'illS, 
werp cqunlly p(rpdi\'(' i1S ('0\1U\('1 imH'l'Iil'id(ls ilgnillsl (I:lI'WOI'JlIS, 

41 
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'HAI.'IDITY OF lULL 

St.udy showell tllllt the l'apidity of kill of Plll'WOrms by oil cOlltnining 
p'yl'dlu'ins is Pl'oportionnte to tht' Ilmollnt of til(' ins(,cticidp with 
which the'Y /ll'(' wetted, In ('HI'S to which 0,75 m1. 01' 1I10l'C of oil con­
tnining 0,2 percent of p,Yl'cthrins WfiS applied, the lnl'nw pn'st'nt in 
till' interior silk nenl' t1H' tip of til(' husk, which W(,I'(, thol'Oughly 
wetted by, 01' pL'lleticnll~r imm('l'spd in, thr insecticidt', diNl nlmost 
illstnntiy, t'sp('ciully if th(T were the' smnllcl' instal's, LUrn1(' that 
hnd pC1l('trn.ted fol' greater distun('('s into tht' elll'S di('d 1l101'(' slowly, 
but in nny eUSl' IIlI'VH(' that thp insl'cticide' rel\eh('d did lIOt f{,peL nftel'­
wllrd, III the' toxieity tests prpyiOllsl'y dt'scl'ilwd, the' InlT/l(' lwenme 
Ypl'Y ncti \-(' SOOI1 nftt'I' the ins('ctieicit' wns depositpd 011 titem, T.hey 
b('C'alllP pnrnl,Yzt'd,how('VC'l', w.ithin 2 01' a minlltt's, lying ehn.riletel'­
is(i('ull~- 011 t1wil' hueks, although tluT might h(' cHpnhlp of feeble 
1ll0\'l'1lH'lltS fot' SOIllt' millllt('s, In the lI'Nlled (,UI'S SOHlt' lillTIl(~, pnl'­
ti('ulnl'iy fifth or sixth instnl's, crawled rnpidly from thl' ('nl'S, hut 
these' \Is11t111~- h('cnnw pnl'ld~Tzt'd b,\T the timp tl\(,,Y rNI(!h(,(L the ('xt.criOl" 
silk nnd pi thel' di('d till'l'C' 01' fpll to til(l !!I'Oll/HI. LUITll(' t hnt W('I'(, Jound 
nlin'in till' ('aI's nt hnIT('sttinH' lIsu;lIh- WI'I'P tilosl' so lo('nl,(,(j nt til<' 
tinll' of 11pplicntion thnt the' ills!'cti('id;' did 110\ 1'('I1('h thl'1I1, This WliS 

parti('ulnriy til(' ('/1S(' with In.ITl1C' thnt reached thl' kl'l'IH'ls sl'n'rnl inclws 
11('10'" lhp tip of tll(' ('oh 1)('1'01'(' ll'('lItll)('1It, and mOl'e ('specially in elil'S 
hil\-illg shol't Ol' loos(' husks into which the' lill'nlP ('(lItld lWIll'll'nte 
l'Ilpidly, 

T.\JlI.~; 2,j,·-·I''fftTlil'CUCS.~ ol ll'ilitr· oil 0/ 1 j.'j 18ij '~('('f/lld,~ l'i,~('osil!l I'ollillinillg 0,: 
PP/,/'('I/{ 0/ JJ!Jrclhrin.~ {(lid fill lldil'Olol' OJ' Iln oil s/ll'l'fldill{! a{WIII, ill ajTordillf/ jlI'O­
{ectioll ,trolll (al'll'(}rll/,~ 10 t'ill',q IIi SICU/ O/" /"O(l,~IlIl[J-t(/1' COl'll, /('h('/I (lJlpliol at (/. 
dOSII{/( of II,;:; 1111.. Florida, J.''-II 

TU\.Jlun roa;o;til1l!-l'Uf (iuhhm (~ro~~ B:mlam 
Addj· ('orn o;,;\\'{'N ('orn
tiunal 
lH!('nt 

Enr:-. Em, Ears Ear'" 
E:.lr~ \I it 110111 wilh ull' I-:al's without with un' 

tr""II·<I !iI'!' injun1d tn1uh'd HI'!' il1jurt\d 
Inf\,Utt kl'rlJ~b Jar"U(' kern('" 

--- ~, --< 

!'trctltt Slim/itT Pacull Perce lit SUlIlbtr } J('rCf III J'acflll
Extnwt ··lIdorhl~!-.h of 1t1-1l " j';~ Vi.:i U~. Ii 7a .":1.0 M.!J 

I,~ 1 ruet IIf l!HII ~~I 7;1 U·J.fi U3.2 7Ji ,2.,0 O!i.:{

ExtrHct phl$:! pef['('JH ~1Cli"ntor.\ .. 71 02 n Uh.h -,.., !la,:! .":2. -; ! 

Extrnd pillS U.li fll'n1.'nt ~pn'ntll·r .\ ~ 15 Hll,O iii. 0 74,11
('olllllll'rl'inl oil,pyr<·thnllll (' !I~ UU.S tH.U '" 7:i i."".11 

U2.0 .'-12. -;
Jlil'hlorlll'thyl (·t}H'r ill nil , ~ ltXI SH,n U2.11 75 77.3 ,.1. 7 
C'}weks- . lInl n'.ult'll pur:"' UKI II '12,0 7.i t'.3 2S.0 
Uut~:1 SLNlrnh~ ~ !!5 l>",O V2.0 :!.i NJ,II • .;0.0 
1) idllosl\'urilllwiti ~ :!:i tt?O H2.0 :!5 .'<1.11 );·1,11
Et hyl,ylyl ~t('arnt(' ~ !!.1 .'-'.0 \12.0 :!.i HftO !l1l.!! 
)J('thyl dil'hloros(('nrntt' " 2fi U2.0 V2.n 2:' ;;,i.1I ;;2.tI
Plwnoxvpi1('lIyl s;Ll'urip Iwic1 ~ :!ft M.II U2, II 2ft ..,'.11 : IilJ,I)
'l'l'lrnh)·t!ro'llllphlhyl,st"line j\('itl :! 25 U2.0 010.0 2·l .'\7.5 ~T.i)
BlIlylol('nll' ... ., :!ii l()O,U }(Io.n :!oJ HfI.li 91,:j
Oil·pyrNhrills nlolll' . " 25 .';,';.0 1lIi,II 2:l ~Jn.lj \tH.O 
Cherk~ .. __ " ·2.j (J ·I!!.O 2:1 2."1.0 :j2.0 

J A. ,·olllJlH.'n'inl pr('I)urnlivn~ 

1'Y!IETIIHl',\I ,\CTI\ ATOllS ANn OIL SPIlE,\DEHS 

In nn efl'ol't to in(,l'rns(' tilp pl'Oll'('.Lion nfl'01'<iNI s"'('('I-corn enr::; h~T 
til(' npplientioll o[ oil-pYI'l'till'ill:", aHf'lllion wns ~in'n to so-cilllNI 
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pyrethrum nctivntors and oil sprcnders. The !"('sults of tHIding un 
nctivntor or it sprending ngenli to oil-pYI'ethrum, as compnred with 
home-mixed nnd commercial Oil-PYL'cthrlllll propnl"atiolls without such 
ndditions, fire givcn in tabl(' 25. 

The results showed thnt thes(' mnterillis did not ndd to the efl'ec­
tiveness of oil-PY1'ethrum, ~w.ith the possibl(' exception of butyl olcl~te. 
Further tests, however, fniled to confirm, the lIsdullll'sS l\yeJl of this 
mnterinl; it Ilm,Y be sniel the rel'o l'(' that nOlle of the nutlcrillis tested 
so fltr hlwt' proved to lw useful in illcrcasing thc cfl'pcti\'clH'sS of oil­
pyrethrum nppreeinbly ill proteetillg swect-com cnrs ngninst illjlll'Y 
by etllWOI~·rns. Appnr'elltly pywthnlll1 cxtl'llct Pl'ocul'e<l ill 1040 hud 
become sonwwlmt less potent by 1041. 

CO.\UIEHCIAI, OIlA'YHETIIHU.\1 ,\IIXTUHE:; 

During U)40 at lenst OIH" Hnrl fllII'illg 1041 several, oil-p'yrdhnIlIl 
mixtures prepHrcd espceililly for <:olltl:ol of CUIWOL'rns in SW('ct COl'n 

were offered 011 t}\(' gClleml mUL'ket. 1'hrce of these cOlluncl'eial 
mixtures wen' eOll1pnl'cd with hOlHt'-mixed pn'pnl'HtiollS when applied 
to the elll'S oJ s('.\·crnl fields of swpcl COl'll ill New .Jel'sey during the 
summer of 1041. TJw r('sults, given ill Lnblc 26, indicated thttt two 
of the COJl1llte1'f'iul prcplll'lLtioHS wpre equul Ilnd that one wns uni­
formly superior to home·mixed oil-pyrethrum ill pmtceting swect­
corl1 curs agaillst ('Ul'worms. Tit!' luttel' coml1ll'l'cinl prcpnrntion wus 
found to contaill sommvhnL more thun the I'e(!ommcllded O.2-pcrcent 
cOllcenLrntioll of pyrctill'ins, whieh probltbLy explains its grclttcr 
eH"ectivelH'SS, 

'l'AnI,.~ 26.-E1TeclivcllfSS of cOIII.,,/('rcifl[ /ll'cpllrations of whill' oil c01l.I(I£1Iillg 0.2 
1JeT('cnt 1/lIfelilrills in IIjTorC/in!/ Ill'o/cclio/l. II{/ainsl ea.)"worl/ls 10 ears of.~lVeel ('om, 
when !t7/plied al II do,sage of 0.7[; III/. 1)('1' ear, New .rcrsp.!/, 1.'J1,1 

~ ~~.--------~--- - -- ~,-~~~~.------
Enrs ((lUI It!. nL tillle of ft'lIlSlifll!-cnr 

harvcsL­

~ t 'Ears 
fEars Withoul,lh'e 1 ~\\"ith Jive IlIrnt~ : I\'t;I:~~11; I Wi!,h 

exam... lun'ue ,Hvu !JJlm­_
illed ,-___' ) . ,JuretlI 1 ' lin lie j kernels 

Kef!H~ls ' Kernels ~ Kerpels I Kt~rnels ! 
UIIIII' I" I I 1111111- 'I' I i Ijured t IIIJUfm jured' IlJure( 1 

-----~.-. ~ -----~-- ,vlllllln'r ~~;'t~ SWlno::!' ,YII'lIIbu -;'ulI!brr prrre:;i~:;;",:-:; 
IIomc·mixed; 2-pl'r("CIIL eXI fI1(" lIsed. 1 120 75 21 5 , lH: 80.00 jf f,6. fi7 
Aum'" mixture plus:! IlI'n'ellt butyl ' 

ololllo_. ~ , IIKI lin ; IG : 7 11 82,00 I n. (X) 
ConlInerciull11ixlur~ ..\ .._ z on in 12 ' (i "ill.!}' 85.-12 
COllllllercillllllixture n.~. t U7 1)1 Ii 1 i ~ j'} SO, ,It ill. III 
COllllllercillllllixi.ure ('., 3 3~>Q 21S 411 I H ' 48' SO.62; i2. [;() 
Oil COli Lllin in!:; 2-pen'\'nt .. i("!lluroel hyl 1 ! 

ether.. . .. .J 2tiU 1iO .1() 1 Hi 40 78. U5 ! no. 92 
Checks-lIntrcatetll'!lrs~., • :liO I" , 21 au 32:1 ,1.W: 12, III 

14 fieltls of 001"011 Cross BlIntlllll lIlId I fiel" or IOClIl, while sweet. coru Were nsed. 
, 3 fieltls of (loltlell Cross Bllllt'lIl1 till" I lIeld of I"CIII, white sweeL corn were tlse". 
;, 12 lot.s oC mus Wt·re ~xnll1irwd ill f; l1clds ench or Golden ('ross Unntnm Imd locul, while swel't (:orn . 
• 9 lots c! ellrs were eXlIlllilled ill·lllelds of (loldell ('ross BlIlII.allllln" fOllr ileItis of IOCIII, while ~weet.com. 

HEI'EJ.I,ENT EFFECT OF OU,-I'YHE'rIlH1NS 

EvidmlCe hilS nCClIlnulntccl to show thnt elu'WorlllS do not find the 
interior silk of sweet COI'll to which oil-pYl'cthrins hilS been applied 
attmctin' ns food, nnd that tlH'Y HTe repelled b~ it. lnthr fields 

\ 
j 
l 
! 
! 
I 
\ 
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where experimental applicl1tions were made) larvae often migmted 
to the t1'el1tcd el11'S and sought to enter them through the silk at the 
tip .of the husk. 'rhey seldom penetl.'l1ted iulio the interior silk or 
to the kernels but frequently were fOllnd ill the silk just within the 
husk tLt the Lip where the least nmount or oil lind remained 01' where 
nono fit all wns JoulHl if the dosage had been fLpplied nbout one-hl11£ 
inch into the interior silk. Oeensiomtlly bryne bored through the 
husk to reach the paL'ts of the cars specially nttwctivc as food. If 
they rCfLelled the oil-impregnnted silk of In!fLled enrs they often 
discontinucfl Jceding nncJ migmted elsewhere to try Hgnin. In con­
trolled expcrimellts, In.rvne were oiJsel"ved to bll1TOW into the en.rs in 
this way repcf},tcdly, t\,nd en.ch time they l'encilccl the silk to which 
oil-PYJ'ethnull had been n.pplied tll(\Y (liscontilllll'd feeding nncl began 
to bore in n, difforcII t location. Although not nIl larvno seem 
to be .repelled, tlH~ (wideH(,l' seems to show' that oil-pyrethrum is a 
rcpellent) tlS well fiS It eOlltttC'L insccticide', to most larv!le nnd that the 
full measure of i1.s value CH.]l1I0t be determined only by records of 
the perceHtngl's of la.tvfll' n.eLlIlLlly killed wit11in Ln:tLtetl cars. 

D1SCUSSlON OF OLL-]>YlfETIIH INS 

Datu 1H1.\'(' be('11 lll'ps('nled ill thl' prceedillg sl'eLions to show that 
ol1-pyrethrillS prnpc·ely USL'd is II powcl'ful eOlllneL jllsl't~ticidc which) 
without nHLU~I'inllyiJljlll'illg" allY pal"! o[ sweet-corn l~fiI'S) without 
l(~a \'illg discerll ihle J"t'sid Ul'S, II Ild wi thoul imparting objeetionnbln odor 
or 1IfI.vor lo tJlt' kernels, is highly efreetin' untler usual field cOllditions 
in pro1.l'cLillg ngnillst illjury by t'nrworms. Fnder n.verngl' fi(,leI COI1­

ditions, ",11('11 nll or Il{·ttrl)' 11.11 LJll' 1IIlll."l':tll·d pars lwcome infested 
with 1'l"Om 1 1.0 10 iaLTtll' ])('1' l'Hr, till' oil-PYI"('1.hrins sc~el11s to protect 
('omplell'ly about 75 1)('1"{·(,111. or lhp ('ill'S. III less S(,\'Pl"l' infestations 
ill s\V('oL corn not lulVl'rs('ly all"edl'd by ell\'jl"Ollmenlal ('onditions, the 
nverngl' d!·gn·(, of [rt'pdom fnull illjlll'Y is illGrensillgly g"ren.ter. '\'11011-' 
ell/wormS HI'l' \'PI'Y :tbUlld:llll., nnd Plu"li('ttifLrly I\'hlill the ears 1111YC 
b('l'lI nd n~rspJy tLfrec1.ed by ('II \'j I"Ollll1en liLl ("()ndi Lions, a. .1 OWl' r degree 
or ("0111.1"01 is oi>tnilH'<l; IlPJ}('C', :tlLhougll milluml oil to which pyrethL"ins 
lin \'(' b(,(,11 ndtll'd is nwrp efl\'!'li\'ll limn minpntl oil nlollP, and although 
oil-p'yl'ethrills probably iR mOrt' sn.lisfnetnl"Y in gl'lll'rnl than fLuyother 
lH'l'viollsly know II ngl'nt [or pl"Oluetillg SW('('i-c;ol"ll cars Ilg"nillst inj Ill'y 
by l':1nVOI'1118, thl'l"(' IU'C' s(IYl'rnl fnelors' that limi I. i (s lIsdulncss. 
~\{hesl' rlldol"s, illduding tilt' intl'l"fl'nme(' of oiling with pollination 01' 
the l'nrs, :lilt! the ("OBt or pyrdlll'1Il11, art' diseuss('d in later sections. 

MINEHAL Ou. CON'l'AIN1NG DIGIILOHOI'!I'IIYL E'l'III<;H 

In yip\\, of til(' ("os1. of pyr('thl'llll1, suLJstilllt('s W('I"I' sought "which 
would gin· H. highl'l" raLl' or [ll"Otedioll to til(' cnrs or would be less 
cX)H'l1siv(l. To this end 115 materials, eombillitlions of l11fLterials, or 
materinls used in difrPI"lmt (,OllcC'ntrations in mill('l"nJ oil, \\'('re studied 
during tlw summer of 1939. '\'hNl(1 ineiudl'd, besides \\'hite oils of 
various vis('ositi('s, s(>ieeLions of It'ss highly refilled mineral oils, in­
cluding lubl·icn.Ling oils, fincl, besides pyrethrum, sl'Yeritl thiocyanates, 
diphenylamine, dichloroethyl otlH'r, and hrxiLchlor(·tlmnp. Of the 
mixtures trsted, those consisting of c1ichlO1"oetllyl ('thor in white oil 
seemed to bt' promising, fiS shown ill the sllmmnry of I"esultsobtained 

607675-<14--6 

http:tLfrec1.ed


42 TECHNICAL BULLETIN 880, U. S. DEPT. OF AGRICULTURE 

in the e:\.1Jloratory tests given in table 27. Since the degree of pro­
teetion to earS resulting from applications of oil-dichloroethyl ether 
in these tests was at least equal to that obtained tlli'ough applications 
of oil-pyrethrins, and since it was much less expensive than pyretlli'UIn, 
this material was studied ratheL" intensively (luring subsequent periods 
of field work. 

TABLE 27.-E:ffeclivencss of 'IIt'/:ncral oils 1 contni1dng 1J!lrelhrin.~ l, (b:chloroethyl 
ether 3, or other lIIaleria.ls in proleding sweet-corn ca]"s a(lainst 1:njury by car­
100)"1118, lOhen appll:cd at the j'a/e of 0.75 1IIl. ])cr ear, New Jersey, Nltlnmer oj 193.9 

Bars with­ Toial IT,ois of out liv-inu; lUr\Tfic I ·Larvae'fotllll\Iatcrinls used IJ)lltC~ cars lmTIle lit found in! found
rials time(lr cars I dead

harvest 
-------------j--- ---I!----1---'-­

J.Y4muer Nlt1Jlber P~rce1/1 Number Perce"t
Oilsusedn1ollc__ _. _______________ ._____ 10 ·IOU 55.2 278 32.4 
Oils contninill{{ {J.t pOI-celli or mor~ Pl'rcthrins _ . _ 2!1 1,1I3(i 81. "I (j08 711." 
Oils containing 1 perceni or lIlore cliclilorocthyl ether_ 14 35U 81. 0 278 73.4 
Oils contnining one or mOl'Uother mfitcrinls _______ ._ 18 674 (j2.2 ·172 40.3Untreated cars ______________•______• ____ .___________ __ _______ ·100 ! 2.5 557 , 0 

------------------------------~----~----~~-----~-----------
1 Includes other thun white oilS, such ns l\lbricatin~ oils. 

2 Docs not include 44 l11:ttcriuls us~d to study the etfccti\'cness of froIll 0, l to I perceni of pyrcthrills in oil. 

3 Includes cxplorntOlY trials of oils containing- dichloroethyl ethcr. 


EFFECTIVENESS IN RELATION TO DICIH.OROETUYL ETHER CONTENT 

In the pl'climinu:ry investigations during tht· Sllmmcr of 19:39, 
dichloroethyl ethel' was used in white oU of 125-1:35 und 200-210 
seconds vjseosity in conccntrations ranging from 0.1 to 10 percent by 
volume. It wns used nlolll' jn the oil:;; or in ttddition to pyrethrins.
A sununary of the results obtained is given in table 28. Oil contain­
ing 5 percent or more of dichloroethyl ethel' hurned the husks and 
rotted the silks of sweet-corn ears to wb;('~1 it was applied. In the 10 
c}.-perimcnts in which dichloroethyl ethel' was u;;ed alone in oil, as 
compared with simihr conecntl'l1tions of oil-dichloroethyl ethel' con­
taining pyrethl'ins, the lnHcr eomhination gave snperiol' protection in 
half the instnnces. ~rlll' hct that ttll' hjgher cOllcentrations of dichlo­
roethyl ethel' cttused injury to the NITS and thn,t tht' lower eOLwentrn­
tions gave too low n, degree of conkol indicnted that the most effec­
tive concentmtiol1s would prohn.bly he found hetween 0.5 and .5 lwr­
cent in oil. 

In a furthel' scri0s or tests rlUL'ing the summ('r of 19:3\), oil of 200-210 
seconds viscosity contn.ining from 1. to 5 pel'cent of dichloroethyl (·ther 
was applied to enrs in lhl'l'e fieJds of sweet COl'll. The results, SUlll ­
lllurized. ill tn.ble 29, indien.te that tlwl'e was n, regular increase in 
effectiveness as the diehlol'octhyl ether content wn.s increased to 3 
percent. '1'he usc of 5 percent <lichlol'oethyl ether in oil caused seri­
OUi:i burning of the husks, the usc of 4 vercent c:msed occnsional bUl'd­

ing, 3 'percent caused burning in rarc instn.nces, n:nd lesser concentra­
tions caused no injUL'Y. Therefore fmtller studies wcrc limited to oil 
containing from 1 to :~ percent of dichloroethyl ether. 

In FloridfL, in the spring of 1940, oils of 12:)-1:35 and 200-210 
seconds viscosity containing from 1 to :3 pt'l'cent of dichloroethyl 
ether -werc flpplied to tlLe cars in replicate plots of Golden Oross 
Bantam find Truckers' Favorite corn. The results of these tests nrc 
summarized iII table 30. 
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TABT,E 28.-Ejfectiveness of dichloroethyl ether, alone or in combination with pyre­
thrins, ·in white oils in affording protection to ,~weet corn against earworms when 
applied. (tl a dosagll of 0.75 llIl. pel' ea'r, New .Jersey, 81UILmer oJ 1939 

IDichlorocthyl cthcl' Illone ! Dicbloroethyl eihcl' plus 
in oil ; pyrethrins __~__-,____i___~________, 


Viscosity of oil used • I I I I 

(seconds) Fields I Ears I !Dichlo- I Ears . IDichlo-' pyre- I ElIl's _ 

methyl I without Lan IIC' r(lethyl I t111'in I without Lan se 
rUwr lh-e foulld \ Nhcr I COII- , live found 

; content; larvae dClld content I Wnt \ larvae dead 
----~-----I--- ---'---,----,----,---'---,--------

N'L'/II- NUII/- I Per- I Per- I Per-

I
ber ber 
'I' 

Percent IJercc'IIl cen! Percent cellt Percent ('ell I,
11 

1 10' 10.a ) 80.0 7.l.~ '10.0 I 0.1 100.0 100.0 
1 JO I '5.0 90.0 88.9 '5.0 .1 !IO.O 83,3 

125-135.•.. ,__ 	 01 010 I 1.0 S2.5 74.2 J.O .1 70.0 65.7 
:J :lOl .5 93.3 UL:J .5\.1, 8(i.2 75.0 
:1 30, .1 7.'i.n (iK2 .2 .Ol! 60.0 40.0 
1 10 '10.0 lilLO liO.O 'W.O .J 00.0 80.n 

1 
f 

I 10 I '.'i.0 00.0 85.7 '''.n .1, 100.0 100.0 
,I 010 1. 0 82. 5 75. 9 I I 82.5 81. 11. 0 I . 

200-210 _ , 	 a ao .5 ,0.0 02.5 ..1 .0.5, !l0.0 85.0 
:1 30". .1 .01 I' 80.0 84.4( 
3 30 .1 un. 'I' 52.0 .5 .0.1 ':l.3 &1.0 

:: 'I~g 1_:::::::: "---£5- -- 0 -- .. -·~~-I .. -~~:-!----~~~- ----~~-~ 
I Numbe/' of fiekls 1IlJ(1 lIumber of elll'S is IIpplic!lblc to euch series of tests. 

, 'rhes" cOllcentl'!lLiollS cnused burning or Lhe husks find rotting of the interior silks. 


TABLE 29.-E:trcclivene.ss against enrworll/. injury oj Ilppl-iclI/io1!s of while oil of 
200-210 seconds viscosity contu'ining /1'0111 1 to /i PI'I'C('I/./ of ILichlo/'oethyl ether, to 
ears of sweet I'orn at the raiE' of 0.7f; ml. per car, New Jersell, S/1:I/I./Ilcr of 1.939 

I Eul's ~ontniIlil1g- I f JAln·nc Coulld­_---,,--______.,-_1 Ln/,- 1_____-;--_____-.-_ 
])ichlorwthyl ethel' ill oil ' I 	 i me , I I 

(pl'rccllt) EllrS i Xu 1;1~~:~d l~:,~~ t'r.:;:~'· l~-~' !r:~'wl:~l III silks ,011 kernels ~::~-
! lul'- rae j lh.'ud vae Inr- liars ' ! Ifound 
I van \ only Inn·oc only' vue ' 

J 

\ .Live Dend; Live 
1

\nead liend 

~-- ----~----------i--i--:_-:------,---I----!--I--I- ­
liYlL'11l J Pa- ; Per- ! Per-: Per- Per- 'S"/IIfI.-, Per- Per- f }Jer- f Per- Per-

I I,~I~I'~ ~I~ ~i~l~ ~1~.. 1~ ~-
':~"SIL.'1 ~\~.! 11.0: :.a Sl.;~, :lh': ;;"i~:.~!I!'~I+O ~a_,!

2.... 	 :;97 12·! i ~b.~. ~.(~; ~.4 b~.h. ~~~ j' __ I i ~,:a i :.3 I ~!.! UO.~
:I ,.. " ;;I.! II.,o.y i ,n.~, ;"?, _A til I,.~ ~.I_, l.(~, (~(~.1.; .~.~ 1 ;;u.~ ??"! 
'1.._. _ _4S U..l, .~l..J ". _, 4. U UO. S .l J.I! • h j h8. U' h. I !_,I., .13•• 
5. _.. - .. _,-__ ~ ~.1?: .)~!.~) ~I~.~' .~.~ t a.~ ~?Q ~(!:~ t .)"S, ~~.!I (-l'T 2:l.u! ~-t.5 
(l.llll'l'(·CIII, p~Tcthrin~ , _93, __"I "h.b S.U' 11.h ,.l.u I _~_, _.1, a.l.ll , VI.V . I~'~I IS.O 
Vntl'earC,ICnn,,!150[O 0 01100.0 (I 12,1!1I.ll 0 'SIi.OjO j 0 

I III the check cars 00.5 pm'cent Of till' 11Il'''I!f.' II'l'I'p I hn,,· of [[(/iolhi" IInlliyerll lind :W.5 fll'lwnt were those of 
LII{1ilYI/IIl«,rrll(lifl.er./(l. 't'ho identity of till thl' lar\'lt!' ill tIll' trrnwr.l cllrs' WIIS lIotH.stlred liecallse lIIUII)" of 
thcIlllhnt hnd dled W(il'C d(lCI1YCU, or W(lrH uh:)C(JIOJ'l~d. 

The nTcrng0 pm'C'('ntngps of cnrs roulld with uninjured kernels at 
timc of roasting-c[lt' h[lt'vl.'st \,-('n' as follow,,: For 1 1)(,I'CCH t diclllo­
rocthyl ethcl' content jn oil, ·l;'5.0 Pl'l'CCllt; for ll~ pcrcent in oil, 58.5 
perccnt; fol' 2 ]JC>lTt'nt ill oil, G2.1 ])l'I'(·(,lIt.; fol' 21~ IWI'N'llL ill oil, 64.7 
pcrccnt; [lncl for 3 p<'l'('t'nt in oil, (j;').8 IH'I'('('nt. Fol' Ill! PCl'cE'lltuges 
of dichloroethyl Plhcr jn oils stut/i('d i)!).-± pcrcent of 1,422 tl'E'lltcd 
cars wcre protC'('tcd, filld ill th{' Chl'('ks 0.1 1)('I'('ent of 297 ellrR wcre 1 
uninjured. All the ncLds W('l'(, injuL'ed h)' drought, illHL tltp conditions 1 
wel'C unfn,\'omble JOt' obtttilling Pl'otpctiOll of tt high lJl'l'Ccntfige ofl 
ears by oiling: NCYcl'thd('ss.. the illCl'C'fispsin IWl'C('Jl tllges of ('UI'S 1 
with l.urinjurcd kernels us betW('Pll tIl(' dweks filld ('llI'S to whichj 
1, 1}~, 2, 2}~, fiJld 3 ]JC'l'ccnt of diehloro('tlJyl ethel' in oil werc applil'd 
'wcre ;36.8, 49.4, 1>;3.0, ij5.G, and i5G.7, ]'('s]wctiYl'ly. The degree of 
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protection afl'orded till' ears increased COllsiderably as the propor­
tion of dichlOl"oethyl ether us('(1 in tll(' oils was increased from 1 pel"­
t;ent to 2 percent, but at C'ollC'entnltiolls grelltel' Lhan .2 percent in 
oil tilt' i]I(TeaS(' ill degn't' of protection to tht' ,'llrs was les!'; pronounced. 

TAR!,], 3Q.-R.fTeciil'l'l/css of while oils 0/ U:i .lJi'i or ,!OO .,JJ() vi.sl'osillJ /'OII/aining 
frOIll J /0 oj jJC'rc!'Ill oJ r1il'hioroclitll/' ('lher in ]Jtolel'lin!J {'orn 1,'0111 ('II/' ll'OI' III.S , lhe 
#li.rlutes bcill(l llfJpl£cd al Ill!' tll/sa(lr of (J,t:) /Ill. pCI' ('01' and .1 {{'sis bcin(l 11/(/(/(, 

'lVillt pl!rtfhrll/ll lor ('(}liIfJari,~ol1 
GOLDEX ('ROSS BA~'I':\~I, SA~ FOJU). 1"1,.\., 19·111. TH EA'I'!·:U .\I.\.Y 31 TO .It':':l' J; I,X, 

:\.\[1)0;1-:11 .Il·~E ~ TO HI 

~ , 

l':nr~ found at tiuw of Imn"l'sL-- ~ 

Witlw,,! lin· Innnt' Witlt Ii"l' I-Irl'!\(' ·!,;u!'.witil])IChl<lro~\hyl pliwl' ('(In\('lIt inoi! Ears • .ulllnJun'd 
- - .-~ --.- ----.---, k(1rJ1l'l~ 

h:'l'flIP1" l'f'rfH·l~ l\:1'J'Jll'b K('nwb 
:uninjUn'd H1Jun'r) ullinjun'd injuJ'(lll . 

. ,X'flll'llr .Yum'lfT ~Yutll'l(r .•Yu.III'lcr .•.\"umll(r Partnl
2·j(, 'I -II 21 til .J2. a 
!!32' til", 2;' all ~~ "'.:1 
2:l11 til 21 :1, j·t :ij.4 
~a;j VI 21 fiO (j;j Ii!.."
Z:f; V~ :tl it!! ;Ja Ii:). 7 
:!If' 21 II 1 22'2 10.1 

'l'Rl.TKEH8' FA \'0 IUT 1-:, ()CH•.\, 1'1,.\ .. I!'HI. TIU-:.\.TEll .)I·~E 1:1; EX.\'\II:\EJ) JI'"" 20' 

1.••. .')11 :?:l ~ ;, II (j2.n
1~c "- .'ill 31 4 ., , 7;',0
') 

:\11 :l~ .> III :\ .sl.O2!;1 .. ~ ;:11 :'~I .1 )10 ~ 7·....~ t)L .. :M 211 .i ., 12 'i ili.nChcrk~ .. : :lll II U 'h to 

1.­ Iii .... no L\ ;J"7 !-Io.nl' , 1,1( ll.l :!;") 2:! i,O. ~j 
~11111 1~, 

2' _' 
I" 2!1 \)0,·1

21,: .j ~ If f Ij11' :!1 !H.:t3. ,_ . 1~ fll l,'d ~1 " I :?:{ HL:!Ch(·("k:-> :;IlH .~H"" II :!:! ]7U II,;',iI 

TIlHEE FlELl!,.. (n IlYBHI!> FIE!.I> ('ol!' 1:\ 'Jo:\\' .JEH"'·;V, Will 

2 L~"I WI I .• II ;H Ji!l;l'2!.! . 1.-,,1 1111 I, 1 21 "loll:1 L~I(I I~I 'I If :!fI ~u. ;­
~.J~TNhnIlS l1.:! Pl'I('t'ut • hunw 11.11\«'·1 "" II- I. II II 'itL -;l'),l'l'lhrins It:! tWft'c'ut '('umJIH'n'ml Uli\~ 

tUrt,~~. I III 1111 IIl' ~1 7-l.:l(,h~ck~," .. l~'" ." I II 11:! !!I.' 

I '!'h,' ('1II'S ul lIJb tJd.1 ""n' iuj1llell hy (l(tJ\I~ht. 

In thl' summl'l' of H)·tO oil of 12;) -I ~-l;j :'('('01)(1s "is('osity ('ontnlllJlW 
frol11 1 (0 ;3 ppn'Plll of dil'ltlol'ol'tb,YJ !'tIlt,!' \\'1.1:' npplip<\' to s('l'il's ()£ 
cars in 10 Ih'Ids of ('om in X!'\\' ,kl''':p,Y. A ,,:ulllJlJnl'Y of t1H'::'(' n''':lllts, 
also, is ~i\'('" III iflbl(, ;)n, J)Ul'ill~ (hi:'IH'l'jod till' d('~l'(,(, of i11f(.station 
of sweet corJl by ('l\l'worm::; WII,.: UlHISllllll)- low, nnd n. l'platiYl'ly large 
pe]'eentu~(' of tht' U'('utN1 ('ai's W('J'(' found to hl' j'n'l' from illjured 
1\:e1'l1(']:;, us compiu'('d WIth tilt' ()(~('lI1'I'(,lH'l' of ullinjur('(1 ears 0.\(' [In'­
ccding spl'in~ ullder ('()J}(litiollS of .lri~h ('lll'WOI'm population:; in eHI'S 

adversely nfl\'ctl'd by drought ellllt'1' tlll' sumnWI' eouditiolll' in 
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New Jersey each concentration of dichloroethyl efher in oil gave 
almost identical results in trcatments of sweet corn. 

Oil of 125-135 seconds viscosity ('ontaining 2, 2)~, and 3 pel'cent of 
dichloroethyl ethel' was nlso applied to ell/'S in thl'N' fields of hybrid 
yellow d(~nt field ('01'11 during the summer of 1940 (table 30), In 
these fields infestation by enrworms wns higher thnll in thc fields of 
,>wcot ('01'11 previously referred to. TIl(' J'('sliits showed n l'egular 
incl'cnsc in til(' percentage of ellrs with uninjured kernels proportioll­
a,te to tllt' ('ol1ccntrntioll of' dichlol'oethyl l'Lhcr u:;ed in thl' oil. TIll' 
!'esu]ts with this chemicalllrc pmcticully identical with those obtnillcd 
by Ilpplientions of oil ('ontaiuing 0.2 perc(.'llt of pyrethrins, 

COJlsidpring tlw iujury cllused to tlw enl'S h~T npplielltions of oil 
contniniug morc tlum :3 percent of diclilol'Oethyl ethel' nlld the aver­
age ofl'cctivl'ness of the difforent concentl'lltiollS in protecting the cal's 
agninst. jnjUlT by elll'\\'orms, these studies show thnt It 3-porcent solu­
tion would b(' slltisfnctory from both viewpoint:::, but that to allow a 
margin of sufety n 2~per('ent solution would 1)(' preferable for us(' in 
('omm(\I'('inl Ilpplil:ntions, 

EF.FECTIYENESS OF OILS OF D1n'EIlENT Y1SCOSITlES 

A SNit,S of white mint'ml oils, runging in vis('osity fl'om 11ppl'oxi­
mlltc'ly 50~2()O s('('ollds Sa~rbolt, ('neh containing :3 peJ'(,(,lIt of dichlo­
roethyl dhel', wel'(, npplicd to I'l'plicllte serit's of ('IU'S of Golden Cross 
Bnntulllin tIl\' sprillg of 1940, Tht' data sumlllnrizNI in tnbk 31, 
jndi(,lIt(' thilt tht\se difl'el'(\llt oils IlrC (·quIlLly slItisfnetory 115 cnlTiel'S of 
<li.ehtorodhyL ether, Although this (,01'llWIlS grown during dry 
wC'atlh'r. til(' t'xpl'rimcllts wen' l'un in nn il'l'igntc'" field, nnd thp CHI'S 

were not u(I'(·ctl'<l ndv('I'sely by w('utilel', tllC' husks being of good 
length, J'etlsollnbly tight 1'01' this Ylu'jety, aud Hot at all wiitNI. Tlwse 
conditions probnbl,Y uceount for tile high l'II,t(' of protection afforded 
the eurs by tlH' tr(,lltments, ('YOII though ('Ilrworms were nbuo<illllt. 
..A ('olll[hlrison of tl1p ('fi\,etivelless of nil oils COlltnining dichloroethyl 
ethel' in ('itch of fiv(' l'<'plient('s, ulso givC'n ill til bit' 31, indientes that 
tht' illfpstntion b~' l'n),wOI'Jl1S \\'11S uniforJn throughout the field 1111<1 

sllo\\'s that similur n'sult::; wcrt' obtllinl·d whell npplientiol1s wen' made 
to l'ar~ of OJH' vnri('ty of corll growing' uJ\(/t'r llll' :'11111(' cJlvil'Onml'lltlll 
conti i lions, 

I;:FFJi:CTlYENESS I~ J)JFFEIIE:ST C\HIETIES OF COHN 

,rhit(' oil 01'200-210 s(,(~oJlds \-isc:osity contllining from] to ;) p~lI'­
('ent of dichlor(wt1iyl ('tht'I' wns 11ppli('(1 to scri('s of NU'S of three nry 
dissimilar nlrieties of sweet corn during the summer of 19:39, Exeel­
It'llt J'('slil ts were ohtn..inl'lL b,\' n ppJi('n tiom: to O:1I'S of Bll.nil1lll Evcr­
gl'('('n and n 10('111, ",-hilt' SWl't't (,01'n, but ('onsiti('rably less favombk 
J'NWits followod applicatioJls to KIUW/'OS:3, :I \-ariC't.y thnt hilS all ex­
trcmely ]oug husk and an llxtrenwly Inrge JIlIl:;S of interior silk. 

Oil of 125-1:3:3 s('(:onds vis('osity ('ontaining 2 pel·el'nt. of dichloro­
ethyl ('(11('1' WfiS appliNI to ('IU'S of JljJl(, Yal'il'ties of SW('ct eo/'ll in NC\\­
Jersey during the sUIl1IHerof 1940 (tnbLp :121. Although the l'('sults 
obt:tiJlt'd wem Ylu'in.ble, til(' IOWl'St, 1}('I'('.entngC' of ('ill'S of nny on(\ va.riety 
found to lw without liv(' Lal'Vnl' 01' witlt \lllinjurNI kCl'I1cls at time of 
1'0nsting-Plu'llll.)'v('st WitS 81.7, 
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'L-\BLE 3l.-Comparison of Tes'utis obtn£ned in 5 repliwlcs of applications of white 
oils rang£ng 1:n vj,~c08itll from appro,li1l/a/ely 50-260 .~eronds containing 8 percent 
of dichloroethyl ether £n proteetin(J ears of GOlr/I'II, Cross l1(Lntam sweet ('om, agll'inst 
i'ljury b1l em·worms. when aP1)!icri III fl dosage of O,/.'j 1111. per ear by a .forn' oiler 
at a lime when the silks were w£Ucd or had browned lifJ'~, (t'{orida, /.940 

CO;\! l'AltlSO:\ 0'" TilE OllJ!) 

Ears fOlllld altirnu of harwst-

Ears withWithollt H,'., lan'lIe With liw lan'fie
Yiscosity 01 oil (secQII(],' Enrs uninjUrt'll 

)n.'rlll')si---------,-------­
1 .Al'rneIS hl'nwls Kl,'nwls K('rnels 
: uninjured iujuTt'd uninjured' jujun\d

I--­ -----1----- ­---......""----, ----'--­--­
iYum(Jer 

2:"0 : 
.\'''1II6er 

2~\ 
.'''lImllrr 

,I 
L'·um6a 

" l 
J..Vu11ltJcr 

19 
Purent 

IX),8 
2·Jj 
:!."JO 

I 21-1 
227 " 1 

5 
5 

24 
I. 

SS.7 
92.8 

ZiO '.!2li I :l 1 20 !IO.S 
2·t7 
250 

?L:{ 
:15 

,I 
II 

t; 
5 I 

H 
210 I 

--..~--.--~ 

tl2.7 
111.0 

First 1-1 !1,='i ';S,l; 
:'~COIllI. 5 I(I !IO.O 
'l'hird I Hi Ut. ~ 
Fourth, 0 2:1 );11.-1 
Fifth l 20 \10." 

1 Tlw (ltlrs of n'plil'llf(l$ Wt.'f(' tr(IHl('d umll'XnlUilll'd tl$ folluw!": 'Flr:-t. ~I:\y 2 antI 14~ sl'('und t ,:\IHY 5 Hl1d 
15; third. :.rny ,lind 17; fourth, :'lay U!lll(ll~; fltth, :'I"~ 1\ :1l11l ~(), 

IJlthr gpl'iJlg of HHI inFlol'id:l, thl' S:ln\(' ('omi>illlttioll \\':lS :t]Jplit'd 
to eHrs in s('\'Pl'lti Jidds o[ TuxpnJ) I'oll"tillg-enl' (:Ol'll fllld of C:oldpll 
('ross Bantam S\\'('<'t eorn (blbl" :Q). Till' !"Ill!' of ('oll/Tol obtnilwd. 
wns ('onsiciC'l'n.hl.,· highe/' in till' first nll'iPl,Y. pl'o\)nbly !IN':luse tht' 
silks of 'l'lIXP:lll (':)rS\\'('I'(' ('\os('I)' eompl'('ss('d by the husks. Wh('I'('nS 
in UI(' \('ss til-dIU,\' (:olllpn'ss('d silks or (;oldt'll ('I'OSS Bnllt:un ('til'S (hI' 

1(\1'\"11(' ('ould disp('l's(' nlOl'e I':IPidly to lO('.Htiolls \\'itltin tll(' (':II'S \\"h('l'(' 
tltt' oil find ins('('lil'idl' did not /'(',I('h snnw of thelll, l'l'su[tiJlp; III ,I, low('1' 
nlt(' or kill nnd POO/'('J' prot('('tiOll. 

Till' SH/l1(' oil ('onlnining ~ jWl'('pnt or diehlO\'ut'thyl ('till'!'\\':1S :Ipplipd 
to sl\ri('~ d (':II'S of difr('I'l'llt nll'ipti('~ or S\\('('( ('01'1\ in :\P\\' ,JI'I'::'l'Y 
during 1IH' :)umnH'I' or 1041 (t:1I>](' ;t~l. HI'/'(' :Ignin ('onsid('l'nl>ll' \':IJ'i:i­
tion III efJ'f'ntiv('IWSS of nppli(,:I.liolls or oil-<Iieltlol'()(,tltyl dll('l' \\its 
OhS(,I'V('(I, due to di(r('I'('IWPS in fit(' ('.h:ll'aetl'I'S or lit(' ('t\,I'S ill tite dif['('I'l'llt 
\~:l,J'i('ti('~ and ill pnrl i"CJ l'Jlyil'(JJllll('utnl J:l('tOI'S nfr('('ting gl'owth or the 
plants. 

Tlu's(' \'('sults s!tO\\' tit:1.t tllthough Llll' ptI'p(\tin'lH'ss of npplit':1tiol1s 
of oil-dic.hloI'OC'lhyl <'tltel' in ('al'S Ytll'il'd :1;; Ilt't\\'(,(,ll val'ipti('~. the 1':11(' 

of ('oatl'o] W:1S I'tlHSOll:tblv sntisfnetol'Y in :lll till' varieties wit('1I. the 
('.:1I'S WCt'l' I\.ot ark('l's(,I." ;1(I'('ct('(1 h." (il'ougitt or ot/H'r (,llxil'onmelltnl 
factol'S. 

DOSAGE PEH E,\H 

"Whitl~ o.il of 12iJ-l;35 sO('onds viseosity (,ontn.ininp; a penient of 
diclJloI'oethyl ctiLl'r "-liS appliNl to n'plit:] tt, serif'S of Goldl'JL Cross 
Bnntnm em's in Floridn, during the spring of H140, at c\OS:I,l!l'S of 
0,50, 0.75, find 1 Ill!. j)(>r eliI', l'('sultillg in Si).9, 85, lmc\ 82 pPI'ecnt, 

91.2 

http:onsiciC'l'n.hl
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T.-I.BLE 32.-Ejfecl,:vellesll oJ applyiny while oil oJ 125-185 seconds viscosiiy COll­

taim:ng 2 percent oJ dichloroethyl ether Lo e(/'I.~ of .~everal varielie.~ oJ sweet corn, at a 
dosaye oJ 0.70 111/. per ear 

Vllri~t~· or corn grown 

percellt!! I>uctllt 
rOlllllL II,. I !!:l.;j 
Iowa ·15 .•••.. , •.. ,. SII.O 00.0 
loglt'll ....... . VI. (). !15.0 
logold A. ..,,, __ .. __ !15.0 i 00.0 
001<1"11 hyhrid 24:1\1 !la.o ! 80.0 
0(,1<1"11 hybrid a5:m . 81.(J J S2.0 
a.ohl~'n hyhrid ;j~:m .s1.7 ! 81. 7 
);,'wJPY.. .• ___ ..... , !l2. .i· 8.1.0 
.\[nul("s Lf'tHI .\!I 94.0 i 9:;.0 

'i'oitll liHti !?() If. 
Pl'f('(IJJt ~;.I a.·1 2.1 ;~~ "-'9(t·.~~·*"·~8r2 

, 
--~"~'---' 

JOllnn , X (·w .1 ('rH'Y , 10·1(1 !.m I Ii w; i. i f 2:1.1 
Iowa 'H'i do :!.~ 2:? (I 2 ·1 'S.H : S5.7 
Iogl{,Il. .. do :17 :! II ~;- .1.-1 I 27.0 
logol" .\ do. ~;j ! II 10" II ·1.1l ! 4·1.0 
(;old('n hyhrid- :!:13H du I~ (l 11 ·1 ·11.2 ' 7tt5 
Oolden hyhrid :lr)!m do :II n \l "- 21i () :!;t.s 
Oold,'u hyhru.l a~:I!1 do :11 I \l IT III !!.!) 52.!! 
;\PWjilY -, _-~- . do :1:' tI II 2 23 II lUI 
~IHUI{l':- Lptul All do ~)n :1 11 II :lr. 1j,1l 2KU 

Totol ~iH :r, I lin HiH , .. 
Ptlr('(JlIt 1:1. ·1 11.·1 25.11 1J1.2 '1:1." :i<.j 

~--.~-- -~--<-- - . 

TB I·:.\'J'J·:I I I·:.IB:' 

·rtl).:llHtl f{WFlin~~t'!I" CClrll Fluridn. 1~11 JlXI Mi :1 I; .j ~1I.11 U2.tl 
(,ohh~n ( .. to!'.... lianlHUI dn p' ·,.i :! I ltj 77.:1 7-1. i 

,~--,- -,,-~-------'-----

(. 111,('1,'; 

Tu\pan nm!"lin1!~tlnr ('urn 1'1<11'1<1:1, WII 11111 (I (I ·I~ ;)~ II ·12. () 
{,ulilt'Ji (~ru~~ Huntmu do j";; 1;1 II ,. fl't 17.:\ ~.,.O 

--..-------..--_.- .­
'rB E.\TI·:II EIH:' 

(juldNI ('rnss IIUll"'''' :\PW .Jl'r!'>py •.1!l11 ,1 [i:! HI .. J2 ifi• .:i 72..' 
!;U{'ill WlJill~ SWI'['I ('(]I'U rio ,;; HtI !"t .. Ii ST, I ~j_ 1 
Y,·l\ow SW("'1 ('orn II! lln~ till 1m ·w :!;, Zl 7·1.1) b:J.II 

~1)jI('i(h'll ~nrit'lY. 

-.,~ ­ --- ..--------~-...~ 

C'IIIW I':' 

{;uld.'n Cro~s B:uJtnnl Xl·wJ\'r~l'Y. W·1! IHI :1 II . 100 2. f !I. I 
(AI('nl whiltt SWtit1L (I()rn do . I 12 ·10 1:1.a :lJ.7 
Y(·!lnw SWt'llt ('urn of un.. dn :iO 1 () 2 ,17 ~. (I 11.0 

:-;Pl1(·jfiNI rarh'I~·. 
'"' 

-~,,-"---~-"------- -- -----.. -------..-.. 
I 

-~--

I'('spcew~('ly, of ('ars with lI11injlll'pd k('I'Il('ls, showing that tlH\ m.tes of 
dosage. mentioned w(lre ('qunll}' f,f1'petin' undl'1' tlH' {Jonditions in 
which tllt'sr t('sls W{'I'(' IIlndc1 nnd when only HperCell! of til(' e1U'ck COl'S 
\\"1.'1'1.' lIninjul'NI. 
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:METHODS OF APPLICATION 

In the summer of 1940 white oil of 125-135 seconds viscosity 
contaiuing 2 })ercent of dichlorodhyl ether was applied to series of cal;' 
ill five fields of sweet corn by threc mcthods. There was no difference 
in the (kgl'eo of protection:' Ilfl'ordcd the ears against injury by cnr­
worms whell the oil dosage' wns dropped Oll the silk at the tip of the 
ears or injected after the tip of the spout of the oiler lind Iwell thrust 
for %inch into the interior silks. the pe1'oentnge of uninjul"pd kernels 
being 86.3 and 85.5, )"espeutiYcly. .A slight~y higher' rate of control 
(94 percent), 1Iow('ver, J'(\sultNI when the tip of th(' spout was inserted 
for %inch into the interior silk of the curs 1)('1'01'(>. the dosngl' was 
released. In tll(' checks 72 p('I'cent of the cars wor(' uninjured. In 
all thl'se cases most of the do!;mge of oil seeped into the interior silks, 
Ii ttle or nOll(' heing lost through rtlll-off. 

AS A CONTACT INSECTICIIJE 

The first toxi(~ity tests \\rith oil-diehIoronthyl ether wen' made during 
the summer of 1939. Enrwol'llIs were colleoted ill the fidd, isolated ill 
2-ounce snlY(' hox(,s similnr to those previously employed ill toxicity 
tests of oil-pyrethl'ins, and l'it.ch was provided with it. scetioJl of corn 
cob bearing tl.'ncicr kernels ns food. A smull drop of oil-dichloroethyl 
ethel', ],ollghl~T PJ'opoTtionfl.tl.' to the silll' of the lurvn: wus applied to 
the dorsal smfnGo oJ onch enrwoJ'm. It imnwdint('ly spread O\'el' tll(' 
]nl'vll. 'rIw nlll,tel'inis used, tlwi Ilstnl'S tren. ted I and the r('sul ts 
obtained aTe gi\Ten in tn.hle :33. 

'L\llr.r~ 33.-B.fTeclivl'ness oj while oils oj rlijj'('rcI11 vis('o,~ities coniaintl!(/l or 2 7)l'tcellt 
oj dichloroethyl elher COlllr)(/red wilh oil.~ ('ontaining 0.1 1)ercenl of l'!lrclhn:ns, a.~ 
contact ·insecliddr.~ agninst earU'orlllS 'When a ,~lIIall drOl)i('1 '/('(I.~ applied. l)er larvo 
in toxidlllll'slS, Sl/.l11l/1er 0/ 1.939 . 

;;;un'idng Inn'!w of 
Lnn"lH~ uswi or inslnr- I illstnr--- Lun"uc 

Viscositv of oil lhnt 
-------- ----,-- I(s<~coli(ls) tlieo 

5 G: 'I'olal 5 6 1 '1'c·;al
----------1--:----­
.''"'II.mlJer lVlLmber,:\~lLl1llu;r· ~Vu.ml,cr' iVumber' tVlLmber, Percent 

2,p~rt·t'nL dichloroethyl 2 5 7 0 3 3 57. I 
cUl('r. 1 

12.'H35 .• .•. do .. -._ .• _ 6 8 I I 0: I 87.0 
200-210. _.. . ....00 •. .. () 7 I ; 0: I 8,i... 
5 oils of ulIslwcitkii ... _wdo. "~.~ 20 a5 5 i 10 ' 15 57.1 

viscosit.y.J I 
125-135 ...... I,p"rt~'nt. oichloro('lhyl S ;l II 6 :! S 2;.3 

~~hcr,
200-210._. __ . _.tlo ____ ........ Ii ;l II ;) :1 

; 
S 27.3 

['{}-55 . _~ ... O.I'Ill'rCt!nt pyrethrfns~ 2 .. Q 0 . 0 0 JOO.O 
12r,-1;~5~. , __ . ... tlo •• , .•. 2 6 Ii 0 () [] 100.0 
200-210. __ .... . do \) U Iii J 0 1 94.4 
Checks.............. . l'nt r\,"it~1 illn'llC::. 5 21 2(; 4 !H 25 3.b . 

~~----~-.~~.... ."......-_----- -.-~~----- ---­

Ilneilltil'S ~ whiw oils nnl!:1 horticullllrtli oil~, till' "iscosity of which prohllbl~' WII.~ less IhlllllOO. 

As compan'd with the results obtninNL in simihtr tests ill which 
ojl-p~yrethL'ins Wl'!'C' used, nnd liS ('QlupaL'ccl with the results obtnined 
in tl'elltillg swC'et-corn C'llrs with oil-dichloroethyl cthC'l~ ill the fields, 
the. toxi('itv (('sts st'erned to show lhnt. oil-dichloroethyl ethel' wus not 
so l'frectiV(~ ns iI. COil tact insedieide itS wus oil-PYl'Ctlll'iiH;, Applll'ently 
some otheL' flletUt', possibly loss of fumigntion cfl'pct, witS involved. 

http:PJ'opoTtionfl.tl
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JX UELATION 'ro DlCIILOltOETHYL ETHER CONTEN'l' 

In the spriug of 1940, oils or 125-135 OJ' 200-210 seconds viscosity 
containing from 1 to 3 percent of dichloroethyl dlwr W('t'C applied by 
means of a finc camel's hail' brush to first instal's hatched from eggs 
collected ill the field, The eanvorms Iwd bCC'11 placed in watch 
glnsses of about 20-c('. capacity in lots of 10, provided with fresh corn 
silk ns food, and covered witlt other watch glnsses, A higher rate of 
mol'tnlity occurred than in the preliminnl'Y tl'inls (table 33) with larger 
lnrvne, Similar tests with second or third instnrs that bnd been 
isolated in ullventiinted 2-oul1ce salve boxes, in eneh of which fl. seetion 
of corn cob bearing tender kernels hud been pluced fiS food, rC'sulted 
in the death of nil 50 larvae to which tht' illsecticide hnd bC'en npplied, 

In i1 further test during the summer of 1940 til(' sume solutions Wet'e 
('nelt applied to 5 third instal's tlHlt hnd. been isolntNI. in 2-ounee snke 
boxes ill. which numerous smull holes had been plln('/I('d to provide 
Yentilation, Applicntiolls of oil of 200-210 seconds Yiseosity contuin­
ing 1}~, 2)f, or :3 percent of dichloroethyl. ethet' caused 100 percent 
mortality, hut thnt contniniug JOt' 2 percent ('ausNI only GO pen'eut. 
Applieations of oil ot' 126-136 seconds viscosity enliSt'll 100 pel'cent 
mortality except for the l-Iwrcent solution, which ell used 60 percent
mortnlity, 

"\Yhite oil of 125-13.) seconds vis('osit)T containing 3 p('l'cent of 
dichloroethyl ether applied to fifth and sixth instal'S which were con­
fined singl)" in ven Lilli ted saln' bOXWl, I'('suited in mOI'tnlity of 71.7 
percent of 4(i hllTflC that were tl'cnt(,d, Of 22 fifth instl1l's, (j of which 
were Ill'wly l11ult('d, 60 pcreent died; nnd of .24 sixth instflrs, 15 of 
which were !Iewly moth'd, 91.7 pel'cellt succumbed, 

Earworms of vnrious instiu's Wel'e then eonfiuer\.in snlve boxes 
which weI'(' ('overed with cheesecloth to Ill!owgrenter venLil:ltion, and 
nil of 125-135 se('onds yistosity containing 3 percent of diehloroethyl 
('tlmr was nppliC'll to them in the mnnnc'l' pr('viously dc'scribed, This 
treatment rl'sulted in no moduli!." of 9 third jnstnrs, 6,9 pCI'cent moL'­
tnlity of 17 fourth instnrs, 23,8 pC'I'('pnt mOdnlity of 21 fifth instnrs, 
and 30,8 percent mortuli!y of 1;3 sixthinstnrs, Ot' nn iLVel'llgc of 16,7 
Pl'I'C(>nt: mortlility for GO IlIn":1(> of nil stngl's of development. 

TIL t1H' S1l1l1111<'I' of 1941 similur.' tn'atnwnts of fifth nnd sixth instal'S 
with whiLp oil of 125-]35 seeonds yis('osity eontnining 2 percent of 
dichlorodhyl et/r('t', resulted in mortality of 88 pertent of 25 l:ll'Yne 
trentNI in UllY('lltilfll('d sake box('s lind of 80 percl'nt mol'lnlity of 20 
t I'l':) ted ill ven tiln tcd salve boxt's, 

I~ lI};r,,\TIOY TO YISCOSI'rY OF OJi. 

In the i';pl'ing of 1\)40 ",hill' oill'; Tnnging in viseosity from I!pproxi­
mn{('ly 60··2()O s('('onels, ('ueh ('ontaining :3 IH.'I'C('llt 0f dichloroethyl 
dill' 1', We're nppli('d io elll'WOI'1I1S of YnriOllS instill'S which lwei been 
('ollt'etNI from {'orn ellri'; in the field nndisolntNI in ulwcniilated 2­
ounce sahr 

(' boxt's, ns described for the pI'('yiollS t('sts, The I'esults of 
thes(' tests IH'C' sllll1mal'iz('c\ in t:tbln :34. '1'11(' ll10rtnlitY of InlTlw result­
inl! fwm t/H'se tl'piltnwntsshowpd that nIthougll oils rll'nging in vis('osity 
fl'o/11 Hboul 60-210 s('('ol1lls W('I'C' NflWliy errC'div(' enrri('rs of dichloro­
('Uwl ('titC'r, nn oil of 2iiO-2()0 seconds vis('osi L" was less efl'edive,
rrh~ I'esults nlso showf'd tllnt fifth and sixth iusUil's sll('{'llmbed to the 
trentnwnt ill I:nger' nllmlwl's tlllln did til(' smaller ini'ibll'S, 
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TABLE 3.J.-Bff('clivelles.~ oJ mineral oils containing :3 percent oJ dichloroethyl rtlw', 
in killillg carworlll.s in to.ril"ily It·st.s, Sanford, F[a .. 19.,,0 

~llIg(' of d"\'['!opmrlll in ins(nr 
rn!:'tnr -,---------...-,-...-.--....-~--~--.
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Thl' "('sults of lIl(' toxic·ity tt'8ls:;0 fflr dl'sel'iiwc\ 8\'('111 to show tha.t 
oil ('on{n,ining diehhwo(,thy( ('lh(,(' nct\'d lhl.rtly fI:; n. fumi[!:Int in SOIll(> 

('HSt'S, su('1l tlS ill thl' ('xpl'rillwnt:; :;UJl1Il1[t.I·iz\,d in tnb!(, :14, In this 
('ns(' it SN~ms dl'ftr t1wt sinee H !;H'g('\' dosage of oi!-didlloL'Oethyl (,thpr 
wn·s ltppliNI in proportion flS Ow !:IITHl' wen' 1n.q!l'r, Ow cOlll'l'ntration 
of Vfipor w.i(lI in till' clOSl'd eon tnilH'rs n'n.elteli iI. poin t W!l('I:l" in tll(' Cfise 
of sixt h. instnrs, it wns flltn1 to n'!l till' inti isidllllls [rented, 1'hl'smn.lkr 
dOSilgl' appli('d to smull('r 11\1'\'11\' fH'(lmingly oft('1l ffli!(.d to pro\<idl' n 
suflic'i('Jlt l'OI1('('lItr[ttioll of \'iLPO\' to kill all of thell\ 

1'0 study tll(' ('(rl'eliv(,II('SS of didIlol'o('tltvl l'titer in. oil soh'[y as H 

fUllIigil11t. 'tlnder conditions whe·n· it did not nc·tll!\.Il~r ('om!' illto ('011­
wet wilh thl' IntTat', ('nrworll1s \\'\'n' (,011(,('((,(/ in t\l(' fidd nlld isoln tcd 
in ull\'('ntilalf'(1 sill.vp 1>0;>';('8 with food. Tht' s<,pnrnbl(' p:il'ts of 8('\'('\':11 

No, 0 g('l:tlin enpsull's W(,I'I' fwrforHted with ltl:1ny small holes nnd 
II. bnl! of nhsodwlll pnp('1' of suituhl(> size, into ",hieh :1 drops of il a· per­
('(,Ill solutiQII of di('hlol'cwthyl ('tlWI' ill whitl> oil of 125-1:3,5 seconds 
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yis('osity WitS injeetl'll, WilS p\:t('ed in ('uch. l£a('h half-cn.psuh' was 
then plugged with ullimprl'gml!ed absorbent paper. One of tlws{' WllS 

placed in each snlvl' box ('011 taillin/; it 1111'\'11. Of 18 thi I'd, 37 fourth, 
:34 fifth. and] I sixth instnrs, 01' n. total of 100 Inn'i\,(', it.ll suc(:lImlwd to 
this tL'!.'ntnll'nL TIll' InrnlP in this ('asp ('ould not Iw.\'(' (,OIHP illto ('on­
titC'l with till' oil-dieillorot>th\'l dilPI·. 

In nnot\l!.'f t('st lnl'Vflp ('oileeted as previously (kseribNI W('/'(' iso­
lalNI in 1Il1velllilnU'd 2-0Iln('(' sn.kp box('s wiLh food, in ('neh of whieh 
Wu.s plnced u. small ball of :li>SllriWllt pnpl.'r irnpn'gnM('c\ with only 1 
drop of whitp oil of 12i5-1:·1;:> S('(,OIl(\S \-is(·osil.y ('ontailling:~ perepnl of 
diehloroptltyl pth('r. IDx:lI11illntion 011 lhl' d:l.,\' following ll'l'n.lnwnt 
5110\\"('d It mortality of 42.H pl'lTl'nt of 7 third instal'S. 7H.9 pen.'cllt of 1:{ 
fourth instnrs,-41 pl'r('('lIt of:H) fifth illstars,:lIHI8·L2 IWI'('pnt of ]0 sixth 
instal'S, or fl. Jl1ortnlil.\' of ill.7 PPIT(,lIt of 78 latTIlt'. 

III till' SUIlllllpr of H)4() IInot!H'r ll'St was mtl(l(, of thl' s:lme solutioll 
tlS tl fllmi/;ant almtt's of 1'1'0111 I to:3 drops ppr (':\~(', hy usp of tite' hlllf­
en psuk ml'thod in \III \'t'n tilau,d 2-01l1l('(' snh~(' hox!'s. In this tt'St. 
with 20 i:trnw Ln'a!p(\ nt ('nch dOSiLl!('. I drop killpd GO 1)('I'('('lIl, 2 drops 
gO l)Pr('('lIt, alld:~ drops 100 1)('I'('('IIt. "'itlt th(' I-drop dos(' till' 1)('1'­
('Pllt:lg('S of l1Iortalit~- wl'rp lOll, ~ii.7, :~:L:3, alld 0 for lal'\':\(' of t!1f' third. 
fourth, fifth. and sixth insttlrs. r('s Iwel in'1.". 

DISCUSSlO:\" 01' IHell LOIIOETlIYL ETII Ell 

TIl(' [,(,Sltits of all tltt' toxi(·it.', t(':ils t1/;uinst t'nrWOl.'ll1S S('PIlI to sho\" 
lhn.l Wit('11 oil.-cii('ltlorodhyl t't!IPl' is appliNL to l'nl'S of sw('('t ('0l'1I this 
mnt('rial probably kill;.; both b~' contnd and by fUl11il!ntioll. This 
probahl~- t'xphtins why diehloro('tityL t't\I('I' in oil is more ('fi'pctiy(' thlll1 
Illllterinis whieh nct onh- it;.; fUll1i!!t1.lIts. 

111 /;1'1H'l'HI, tiL(' results of thl' ('~perinwnts that lwn' 1)('('11 dl'serihcd 
illdi('atl' thnlul1lkr usual conditions til(' protl'<'tJOIL nfrordc'd swel't-('OI'1l 
(':1rs by n.pplieatiom; of whitl' oil. ('OIt1nininl! 2 1)('I'('(,lIt of diehlol'Ol'thyl 
('tit('/' is ill least <,qual to llUl.t nfl'or<il'd h~' appliea.tions of oil ('olltain­
ing 0.2 IWITt'nl of pyn'( hrills. Two 1wr('('11 t of d ichloJ'(wthyl ether 
('ould h(' nddpd to n gnlloll of oiL nt a. ('ost of nhout (j ('Pllts as eompared 
wilh :1 ('ost or from -1:0 to 50 ('pnts for thl' :ldditillll of 0.2 pel't'elll of 
pYl'pthrins p('r I!ttllon. As willi)\' diseussNI jn d('taillall'1' on, however, 
oil-diehlonH'tltyll'th('r pro\'\'d to 1)(' more hnznrdous th:ln oil-p~TdhL'ins 
from tlH' stalldpoillt of ohj('dionabl(1 rl'sidtlt'S thnt mil!hl I>l' left on thl' 
k('1'IH'ls at timp of roastinl!-l'ar hiIlT('St. Althoul!h it II11.s nn ndvant­
ugP O\~el' oil-pyrt'thl'ilJs III thl' IIHlHl'r of cost, tilt' oil-diehlol'(wthyll'thel' 
('oldd 1I0t 1)(' 1'l'(,OIllIl1PlHiPd. 1l1lJ'('flt'rn'(l\y, nnd it wns Iwlitwl.'il that.. other 
m:Ltprials mil!ht be' found whil''', when' used ill minel'iti oil, would ('ost 
lNls than oil-pyr!'lhrim: alld would 1)(' 1'1'(,(1 fJ'Ofll lhl' l'('sid 1Il' 11l1.zard of 
()il-didtloro('th~TI ('t!t('r. 

Wh('n uSNlill tht, lipid, diehloroethyl ('tlll'l' did 1I0t ('vnporatt' 
mpidly ellough undl'l' son1(' ('ontiitions to 1)(' l'ntin,ly ('Iiminn,tl'd from 
till' (,iiI'S by thl' tin1t' of ronslillg-NU' hIUT('St, Pl'oi>lti)ly b('('tUlS(' of its 
boilillg poillt of 14;jO C'. (a I!).Ii/o F.L It WtlS bdi('vecl tllllt the 
hnzHl'd of unc\('sirnbll' J'('sidllt' lIIighl h(, ov('r('01lW h.\T tll(' liSP of sub­
stnncl'S hilving n 10\\'1'r boiling point. such ns didhyl ('t\tel' (94.1 ° Y.) or 

! 
!
i 

I 
l 



52 TECHNICAL BULLE'.rIX SSO, U. S. DEPT. OF AGRICULTURE 

trichloromethane (142.2° F.). 'Many other substances, including 
ethylene chlorohydrin (boiling point, 128.8° F.), two ketones, several 
thiocyallates, and rotenone wen' studied. The results obtained by 
usc of the more important of these materiuls in mincrul oil wHI now be 

. discussed. 
J)IETIIYL "~THEH 

During tIll' sumnH'r of 1940 dipthyl ether WI1S used in Now .ferspy 
at a concentration of 2 pet'eent in mineml oil of 125-135 sl'('onds 
viscosity, nnd its cfl'eetivCIll'SR wus cQlllpa1'ed with thnt of oil­
pyrctlu:ins und oil-d icllloroetl1y1 dlwr. EllnVOl'Ill infestation d III'ing, 
this timp ",us light. In fiv(, fiplds of Sw('('t ('Ol'n in which replieuJp 
npplicatiolls WN(' mude, from 10 to GO pen:enl of the f'lI('('k ('ilrS we!'t' 
frl'(' from infpstation, and fl'om 28 to 94 JH'I'(,Pllt \\'P1'e fl'('p (rom k('I'IH'I 
injury at lin1(' of rousLing-enl' h:lI'\r(,st. 'rhe J'Psuits of rcplielltc 
applientions of oil-dielhyI ('ther in tlH' fiV(' fields 111'(' given in tnbh' 35. 
tinder the stilled ('ondilions this mulCl'iul. in oil gaV<' protc'elion to flS 
high or fI, higher pel.'C'entn.gl' of tren lpd ellr:; itS did oil-pyrpthrills 01' 

oil-dicllloroeth~vl ('ther. 

TABU] 35.-BjJt?clivelll'Ss of (lJlplit:tllions of while (lil of J;2ii ·18i5 sel'ond,~ v-is('osil!l 
cOllla£ning (hdhyll'liler (I/' ll'ich[orollicliw'llt', lI.s co/lt/)(II'('d 'll!£lh tHchlo/'oelltyl ether 
IIwl P!ll'elhrins. ,in prolerlillg sU'I'I'I-CI)/"IZ ~III'S tlf/ail/sl 1:ltjUI'!I b!J ea/,IL'f)1'm,s when 
a7J1JUed 10 replicall' plots £n oj fields (II (I dosafj(' of 0.761111, by fO/"l'(' oilrl', al IIlill/c 
wil(,n oS·ilks 1('I'/,1.' 'willet!, .\'('1/' ./ e/'oSl'!!, [!J40 

------- -------------------_.._.... ..~ 

gurs fit ,hlle of roasting-l'or 
hu(vcst- ; ; 

i ~ ... - ....:, "--'-' i Ellrs I 1~!lrs 
\ I<:urs r \\ Uh01}t .1I\p t\V!th lin~ lurnw:witholJti \\ I~h 

;\1 n(~rinl Ilsed ill oil if(n'n~th, t',~\UIIl- l!lnn~ 1 \ Jin~ j !JUln­
t . jnud ' !.~ ___.... ~ ---.....,--1 Inf\"ue Jun'd 
I . _, ,: , _,.: I Ik'crm'ls 

I 
i J~l f!ICls· Kcrn('ls, j~cr!Jt'h'l KcrJl~ls: 
; ~lnln- 'injured I ~UJlI1- • injun:d ' I 
: Jured I I Jured ; . I 
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: Prrccni -; ;Vumvt'T;.lYtullber)1\T'" mba' lV'" ",bcr;.tYulIJlJer; Percelll~ I~ercelll 
Dirthyl ether • ~ 2.n! 2:!.~ 191; :l n i 23! S5.S RS.U 
fPrichloromcthnn(' • 2,0 : ~25 183 , :1 ' \J ! 30 i S~. , H,i. a 
Dil'hIQrocthyll'llil'r 2,11 250i 217! J2' 2; J9, 91.(;: 8,.6 
Pyrcthrins l .. " n,z' HIU. J72; S ·,1 J~I 110.5' SS.,1 
Cheeks ...... 2.i() 9r, , 0 , O() i !l5 :J8.0: (j2,ll 

A. secolld SPl'it's of lesls Wl'l'e Il1lld(' in Floridn. during th(' sprillg of 
1941. ill which diethyl pthpl' WHS (\vulllalpr! Ht ('Ollc('lItm.tions of from 
2 to 10 p('t'('cnL i/l nJlllernl oil. of 125-1:35 seeonds viscosity nlld npplicd 
to t'Ul'S in thl'ee fi('lds of 'I'IlXPilll ronsting-t'ul' ('·Of'll nnd t1m'l' fields of 
Goldl'n Cross BUll tum SW(·pt ('o)'n. TIll' f'('slIlts 'Of these tl'pntnH'nls 
nn' sUl11mul'ized .ill lnbk aG. 

'Vhen applied to l'ilrs of 'I'uxpnn the cfl'('clivcncss of oil-didhyl ethel' 
incrensed roughly ill pl'Oporlioll 10 its pN'('('ntuge conlent ill oil; how­
ever, this wus not th(' east' when npplien.liolls were mndl' to ('iII'S of 
Golden Cross Bnntnm, Tht' i1Vernge l'('sults reCOl'dNl nl l'oHsting-eHI' 
htll'vest from nil mentioned ('Ollct'lltmliollS of oil-didhyl (·tll(·/, showed, 
fOl' Tuxpnn eorn, n.9 pel'cent eHL'S without live lnl'vilt' nnll 85.4 pel'cent 
with uninjurcd kpl'IH'ls, lind fol' Golden CI'OSS Bnntnm (i(i.4 ppl'cent of 
enl's without liv(~ Inl'nH' nlHl (i4 1)('1'('(,111 with IlninjuL't'd kl'l·lI.l'ls . 

.' 
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TABI,E 36.-EJTecl.iveness of appUcalions of white oil of 126-136 seconds viscosity 
containing various 1//(llericils, -in aJTording ]Jrotectiol~ against earu:onn 1:nJury 10 
ear.~ of sweet 01' roasting-eor corn, 'When applied al. (/ dosage of 0.75I11l., Florida" 
1941 

Rntl' ~ll Jlrot~cti()n Alforded to ("llrs wll('11 npplit'd to­

noldell Cr()~s llantulIl sweet'l'UXI>UIl ronstiJlg~Nlr corn 
t~orn 

~r"(~rilll usrd in oil 

Eors Enrs Elirs , Enrs 
Ears Wilholll with Ull- Ears without with un­

l'xtlllliucd Ji\~(i injured ('XtUll iut·c}' lin! injured 
F Inn"3l- kern('ls i Inn'ue kl'rIlcls 

i Pacelli ~TlIm'Jl'r l'erccnt 
, 

Pact II t ~tum!Jer Percelll , PercentDiethyl Nh"r. 2 OS, 72.1 iV. ·t 75 i3.:1 i3.3.Do :1 ';~ i 73. (j .'SI.E 7.; , 70.7 1 6.;. :l1l0. ·1 i~ U7.1 ~2. 2 16 tJU.:l ! 69.3Ilo [) ,.') in. -; bO.3 I 7f) 50. i .';2.0
Ilo Ii !!5 7(i.O .'in 0 i ~5 6.(.0 i 5f>.OIlo s 2·1 1;3.:1 uri, h 2;j 7B.0 i (\8.0flo /II 2fi ~U.() lOO.1! -., 0.(, U 51;.0.)~ 

Tri('hlnfOIlH.'1 htlllC' :! i() MI.II 1111.0 ;.:") nn.7 lB. 3 Ilo 72 i;J.U M.I 75 G')-. -( fiG. ,
Dn i·1 SI.I .'-In.'; ,;j iO. i' (;g. 3~Dn 72 77.~ !I(l. 3 7~J (l(j.7 0·1.0llo " Ii 2.1 l>.'.O WU.() I 2.'5 (H.O I 56.0Do h i 2ti 72. n 96.0
Do JIl J 2;') so, I! OIi. II

EI hyll'/l(' ('hlorohyddn 2 73 OS.fi ~O.•' 50 , ij2:0 5·1.0no. . :l 75 .~.l. 0 b(!.3 .'i(l : (10.0 5S.0~rorpltolilJl' I 23 'i~. :~ !1l.:1 50 ~O.() .0.0Pyrpthrins ·1 11.2 3·10 tJa.2 !til. Ii :li:l .'H.2 ii.5lliehloro('1 hyll'lIll'r !! 1011 , .~!J.O 92.0 7.:; 77.3 74.7
Chl'(~k~lJntrcnt(lj1 {-nr:-o WO II IJ2.0 : 'j[) Ii. :l !!S.O 

-"-_. --_._-_..._-- ­
l Int£lrior silks of 1'; (lllrs wrn~ rnU('(L 
~ fntl'dor silks of21 nars \\"l'n~ rotHld. 
J .A H"rugp· rt'P'llJtS o( Lr(llltJJWnts (Ising '-.1 l()t~ of lntltl'riol. 

TAJlT,g 37·-]s.frectiL,c//,Css of (Lflplic(1lioll.~ 0/ ~('hifc oil of 1Jij.· Viii 8CC'01ltls 'l'iscosity 
conlaining 't'(/rioliS II/a/erials. in (Ij)'ort/lufl prolection o(/flinsl injury b!l carll'orlllS 
to rars 0/ ,~ replicalcd plolg in B fields of Uolrlm ('r().~.~ Uot/lam anri .1 of local 
1.chi/c sweet rorn. when aPJllied al a rlosag(' of O.7:j 1111•• Sell' Jer'~('lf, zrJ.il- ----~ ~ - ~---.- -~.- .. ---.--~- '--'--.---..~- . "-~-"-"-~ ~--- ._-"-. -~..-~-~ 

Enrs ftJlIllrl illlh~ stalNI rOlldiliOIl 
at lime of rollS I ill~8l~UI' hnn"(\-;t-· 

EarsEnl"s 

)lnlrriaI IIs('d. ill oil l~nr' Inryne Ian·n,· i without


WilhoUlliw With lin' willi 
unin­
jured

lin) 
InrYRQ kerllrls 

I 
l'er~eflt lVu/IllJer ~Vllm~ll.·r .:.\""lIl1i'Jer ,\"IIIII,rr , Sumba, Perrellt . PacmlDiet hsl NIl,-.. :I uu :W' ·1 l:l 55 30.30 39.39,Do. r. HIli 31i ' Ii .II .Ji" ·12.00 ' ·Ii.oo.I1'dC'lliorOlnl1 t hnrl(1 :l IOU 

Do .. 5 
au I III I no· ·!!I.~O • 49.00 

., UU ·17 li 1~ : 2S 03. o~ , 65.1\5gthylt'nr ('hlomhydrin lOll IiO 11 21 iLOO ' I'~.OODo. _ a IOU iiO I 12 I l~ : 2n 62.00 62.00Do .. ,I 9U 5:i 10 !J 2;- G3.na 02.02Do... : L Hn iiU .1 ' i ' 2S , {i·I.tH l\(j.ujl\[orplloJinc I , ,JOO au ·17 4,;.00 46.00Do __ ._ .... 2 9~ i ·15 : 3 :J 4;; 4~. OS , tjJ~ 02Do._ ;1 un an 10 JO 4:1 ·W.4U . ,(6.,(11
Dichloroethyl c'Uler . 2 ,Ill2titi 170 Hi 40 is. 9.1 69,92Pyrcthrills I 0.2 320, 21~ : 40 1·1 4~ 80.62 7~.f'>()
Checks.. Iii ' .JaiO i - I ao 32:l ·1.59 12. Hi 

- --........,..-.+~-- ........,- ••
----.----
I A cOUllllercial prcpllrnlion IIsed for (·QIlIIllU'ison. 
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Another tcst in New Jersey during thc summel' of 1941 (tablc 37) 
sho\ved diethyl ether in much less l'avonlble light than had the results 
of the two previous tests, Diethyl ether, howeyer, hns all advantage 
O\'er dichloL'Oothyl ethel' ill thfLt llslIfLlly it c,vfLporates entirely fl'om 
the etll'S hy roasting-ear IUlI'vest. No inj llry to the etll'S l'ps\lHed from 
ttl(' upplietltion of 5 perCl'nt hy volume in oi1. Although sUlI (,Oll­
sid(!red n. pmmising mnlc'l'iul, clietltyl etlIc'I' Iws not giyprt ns consistently 
good l't'sults in nll'ordillg p!'oteetion ngnillst efLnvorm injuJ'Y to swecL­
corn Nil'S US hns ('ithel' oil-pymthl'ins or oil.-(iiehlorol'thyl etlH'l', 

THIGIILOHOMETIIANE 

'l'ric'hloI'Q))wtlll1Jl(, \VHf; first sl urli"d HI H, C'O]]('PJliJ'l1lion of' 2 percent 
in whil(' oil of 125,1:::5 ~W('OI1<1s \'is('osiLy during the' Sllmn1(~r of 19/10, 
W11('11 appliefllions WC'I'P mad!' io sel'ic's o[ enl's i11 fivp fields of swe('t 
COl'll in compfll'isOIl with oil-p:-Trl'thl'ills and oil-dichlol'ol'thyl ('th('l' 
(table :35),111 thNw lit'st tests, <lm'ing it Limp of light illfl'station by 
enl'WOl'ms, lriehlorollwt:hllll(' ga n' Ilt'fll'l,\' us good proU,etioll flg-ninsL 
cutworm inj Ul'y to swpp!-(,OI'II PHI'S fls did oil-dieth,vl ether) oil­
pYl'cth l'i liS, Ol' oii-didtlOl'O(l!"lI,Y1 l'ther, 

In th(' spring of l\),:ll ill ("Iol'ida, ll'ic:hloI'OIlll'lhilllt'. Ht eOllcentl'fl­
tiOlls 1'ttllging frotH 2 io 10 P('f.'('Pllt in whitp llIilll'ml oil of 125-]35 
s('eonds \'is('osily. "'US :lpplil'd to SNips of ('111';0; in thl'Pt' fields of 'fllxpnn 
rousting-PH.!' t'OI'Il. nnd at ('ollr'Pllil'fltiol1s of from 2 to (i pCI'(~('nl in this 
oil it wns npplil'd to sel'il's of ('aI'S of (:oldpl1 ('ross BnntnIH, Con­
centratiol1s of 8 nnd IO pp)'('I'nL burnl'd L111' husks and I'llusl'd rotting 
of the: intcrior "ilks, but ('oIH'('nil'ntions I'H,nging fl'Om :2 to G l)('l'C(~11l 
cilusedllo iIlj Ul',\', 'I' be I'{'sults in t best' tl'eatnH'1I ts I1I'C gi vl'lIi Il tnblc 
36, In gl'l)(,l~itl til(' ([('g.!'(>(' 01' pl'olpdioll nfI:ord('d the ears ngllinst 
injul'Y uy p:lrWOI'J)];:; was not al nil proportionate to tIl(' ll'i('bloro~ 
mcthanl' content, ill tltl' oil. 'I'll(' an'l':lge l'('sulls o\)lailll'(\ by ul;illg 
this mnLcrini ni nit till' ('on('enlt'ntioIl8 ill oil lestl'd \\'('1'(" fol' 'I'uxpan, 
78,8 pCl'(:cni ('tll'S witlton! lin· Ill/Tile nnd flO, I P('I'('(>Ill with ullinjul'cd 
kerllels; nne! 1'01' Goldell Cross Bnnlnm, {)(Li 1}('I,'Cl'nt of tl'eated cars 
wi thout Ii ve lnn'tw nnd. (\4,(i J)('/'('('n I wi lh uni llj Lll'N! kpl'lwls, 

In tit!' sumnH'r of H141 ill :\ ('W ,I (,)';ll'Y. white oil of 125-185 seconds 
visc'osity containing' :~ or .ipel't('nt or' ll'il'hlol'ometlltllll' WflR applied 
to seeies of elirs in foul' fi(llcls of SW('('t ('0I'1l (tublt' :i7), Here tltis 
mnterial gave consistently mol'(' slllisfndol'Y results at both COll('ell­
tmtiolls thun hnd similnl' ('()IH:l'llll'utions of didlryl t'tiH'1' ill tbl' sam(' 
oil. In tnbll' :ri' it is ('oll1pnl'C'd with diel'hyl 't'lIH'1', diehlol'of'thyl 
ethel', pYl'etltrills, ethylI'll(' rltlc}roitydl'in, and 1ll01'i)!JoliIW used ill the 
Sflm e Ii elds, 

Although the ii-/)(,I.'('('nl solution of' oil-lI'icldol'omdhnne gn.ve 
SOIlH'wlHlt. betll'r proteetion titan till' 3~pel'eel1l solution, the pCl'­

fonnnnc(' of oil-ll'it'hlol'ollwthillH' f'1'1l ('onsidel'nbly short of the ))1'0­
tection nfl'onl('d hy oil PYl'pthrillS 01' b~' oil-di('\llol'or:thyi ('thel', In 
gClH'l'HI, ll'ichlol'omdhnlH' UI;('(\ in mltwl,td oil st'{'nwd to bp somewhat 
mo1'(' promising lIlldcII' vllt'iollS eondiLions thnll oil-di(,thyl ethel', As 
wns till' ellS!' with oil-djpthyl ether, till' tri('hloI'OllH'tilnlH' applied to 
SWCC1t, corn wus fOllnd to hnv(' ('Vflj)()l'tllc,d ('11 ti n,ly by hHl'Ycst, and no 
r<~sid\le of this mn.terial wns dpte('t('(\ on ronsting CHI'S, 

I 
) 
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ETHYLENE CHLOHOHYDIUN 

Ethylene chlorohydrin, llsed at concentrations of 2 or 3 percent 
in mineral oil of 125-135 seconds viscosity, was tlpplied to series of 
ears of Tuxpan roasting-eal' coni und Golden Cross Bantalll sweet 
corn dUl'ing the spring of 1941. The results (tnbJc. 36) seemed to be 
rather promising. In New Jersey, in the summer of 1.941, sweet corn 
wus treated with white oil containing ethyh'IW chlorohydrin at con­
centrations ranging from 2 to 5 percent, with l"l'sults ns given in table 
37. In these tests oil-ethylene' chlol"ohydrin was sO!1lnwhut mOl"e 
effective than wero oil-diethyl ethel" or oil-trieltlol"Onwtllfl,ne, 11ud this 
was piu·ticularly true wben the peret'ntages of till' lilt·val populations 
found deltd in the, ears aL roasting-Nt!· lWIT('st "'orr considered, us 
shown in table 38. 'rhe informntion obtained, especially that from 
the summer expel',inll'nts, did, not show thnJ the eHcetivl'ness of this_ 
mixture wus in pl"Oportioll to tlw (,Ol1tC'llt of ethylene chlorohyclrin, 
either in the pl"Oteetion of ('ttrS aguinst injuJ'Y or in tlte percentage of 
lUl"nH~ found dend in the cars aLhil1.·vest. Although the results with 
oil-ethylene ehlorobydl"in secmed to be promising, the (kgree of con­
trol wns scaredy comparable to tllnt obtained by applit'ntions of oil­
PYl"ethrins or oil-dichloroethyl other. 

rrARI,E 38.-E.lTcc·/ivcness o.J vario./ls lIIaterial,s used in mineral oil oj 125-135 secunds 
viscusity in applicatio.ns Lu cars oJ sweet curn, as de/erlllined by the percentages 
oJ the larval lJupulatio.'lls lUI/uri dead at /imr oJ rOllsting-ear harvest, New .Jersey, 
sUlIlmer oj 19/,,1 

I;an·ae 
found dend 

SUlIlblr ~Tumber Percellt 
Ufi 	 I(j() 88. J2 
!)Ii 	 17:1 87.22 

145 42.0i 
JOOUH I HI 51.00 
IOU ' 14:1 50.35 

loS n:i.92
11:;; ! I:H 73.88 
100 'I' 

).15 71.72 
!IO Iii:! ,a. Sf! 
HU I lila 75.1(; 

157 Ii~. 9iIgU I 1~5 (11.38
!lU : 147 ~ no. 5~ 

100 I 132 I 1. 51 
____0-___----...-	 1 

-----~~---.-

)IOHI'HOLINE 

:MorpltoliJ1(\, a ('olol"icss liquid ha\ring n. boiling point of 264.0° JL, 
was studied Jirst in the spring of 1.941, when n. I-pertent solution in 
whitcminernl oil of 125-1;35 seconds vistosity was npplied in Florida 
to series of pars of l'uxpnn roasting-PHI· eorn nnd of Golden Cross 
Bantam. The l"csults flec summnrized in tltbh· 36. In the summcr 
of 1941 this matcrinl \vns wwd it! eOl1cC'ntrnJions ranging hom 1 to 3 
pcrcent in series of tests in Nc'w JCI'Sl',y (tabh' 37). 'rhe percentages 
of the lnrvnl populations fOlllld clend ill trent('(l eurS nt time of roasting­
enr harvest arc shown in table 38. Although in the spring trials this 
material seemed to show promising \"l'Slllts, it gn,Yc unfavorable 
results duJ;ing the summer WhCll llsed undcr clifl'.crenL eonditions. 
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KETONES 

In the spring of 1940 two colorless liquids, methyl n-amyl ketone 
(boiling point, 303 0 F.) and methyl isobutyl ketone (boiling point, 
241 0 F.), were used in white oil of 200-210 seconds yjscosity at con­
centrations of 3 percent, when ftpplicfttions were made to series of 
ears of Golden Cross Bantftm sweet corn. The results are given in 
table 39. 
TABLE 39.-Effectiveness of applications of white oil of 200-210 seconds viscosity 

containing 3 1Jerccnt of:2 ketones, to ears of Golden Cross Bantam sweet corn at a 
dosaglJ oj 0.75 ml. pCI' ear in pmtecting the em·s again8t canvorm. injw·y, Sanford: 
Fla., 1940 

Enrs found nt time of ronstinp;·enr hnrvest-

Ears withEnrs ex- Withont live .larvae "riLh live larvae l\{aterialused in oil uninjurednmined I kernels 
J\:llrllels Kernels Keruels J(urBcis

uninjured injured uninjured injured 

]..tn'1lllJL'r Number ]-tumber Number Number Percent
,\rethyl II·amyl ketone~_______ 100 1. 0 11) 80.0
1VIethyl isohutyl ketone _______ 100 -t2 0 1 21 7:3.0SO IDichloroethyl ether.__________ 500 4U2 (\ (i 20 !l:l.llChecks________ 0 __________ •••• 100 11 0 0 SO 11.0 

012 repllcat.es of 00 enrs each. 
, This line inclndes nil trentments nsing oil containing 3 percent of dichloroethyl ether in this field 011 the 

same dutes. 

Applications or :3- or 5-perecnt concentrfttion in white oils of 125­
135 ftnd 200-210 seeonds viscosity were also made to series of ears of 
Truckers' Fftvorite. In these tests the effectinness of these materials 
seemed to inereftse somc-wlmt in proportion as conccntrations were 
greftter, and both of them ftpparently ftfforded ft promising degree of 
protection agftinst earworm injury. These materials were also ftP­
plied in the spring of 1941 at conccntmtions of 2 or :3 percent in white 
oil of 125-] 35 seconds yiscosity, to Tuxpall roasting-ear corn and 
Golden Cross Bftntmn sweet corll. The results with the two ketones 
seemed to be mther promising, tllOse with methyl n-mnyl ketone being 
slightly more sfttisfftctory than those with methyl isobutyl ketone. 
It was found, however, tha.t the lfttter lllftteriftl sometimes imparted 
ftn unpleasant flftvor to the kernels of trefttcd eftrs, so it is doubtful 
whether these chemicftls coul(l be rcconmlended safely for practical use. 

THIOCYANATES 

Four ma.teriftls obtained in proprietary prcpamtiol1s, including 
2-(2-butoxyethoxy)ethyl ester of thiocyftl1ic acid, nftphthyl i!::Qthiocya­
nftte, fenchyl thiocyanftte, ftnd ftn unspecified mftterial, were used in 
white oil to evalun,te their effectiveness in earW01'111 control. Theywere 
use(laloneill whiteoil ftlld also to replace pftrt of the pyrethrin content of 
oil pyrethrum mi-.,;:tures, to detenuine whether the cost or oil-pyrethrum 
treatment could he reduced and the effectiveness of the mL-.,;:tures still 
maintftined. It was found thftt all the thiocyanates tested, when 
used alone ill oil at cOIlcentmtions suflieient to kill n, large percentage 
of the larvfte in the ears ftnd to protect ft large percentage of the em·s 
against illjmy by eftrworms, burned the husks nnd caused rotting of 
the interior silks. The results ftlso indicated thftt the thiocyunates 
studied would not b'e useful in replacing pftrt of the pyrethrum ill 
oil-pyrethrum mixtures. 
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NICOTINE AND ROTENONE 

On severnl oecasions llicotiJll' sulfate (50 percent free nicotine) has 
been combined with mineml oil and applied to sweet-eorn ears. No 
evidence was obtained that nicotine increased the efl'cctiveness of the 
oil, or that it had value as an insecticide against carworms. A similar 
cOllelusion was reached regarding rote11one. Both when combined 
with mineral oil and when used in aqueous solutions, rotenone ap­
pea.red to have 110 insecticidal value against enrworms. 

INl?LUENCE OF HUSK CHARACTERS ON EAR WORM CONTROL 

The husk ChHl'Het(,I's of sweet-corn eHI'S haye been referred to fre­
quently in th(' foregoing discussion. This hHS been lH'CeSSal'y because, 
excepting the insectieid(' employed, no otlH'l' factol' is mOI'r important 
in eatworm con tml. Thr dlllrHctel' of the husk influcncl's not only 
the volume and condition of thr ill terior silk and the habits of the 
laryae after th('y (,Iltel' the CHI'S, bu t also thr disiribu tion and effec­
tivelll'ss of any insccticide thnt is applied to the silk.~IUlW measure­
ments of thr rxtC'l1sion of the husk: IW~~Olld the tip of Utr cob of sweet­
corn eal'S W('1'r madl' at tlir time of roasting-raJ'luu'Vest, in different 
varieties grown in different ]ocnlities. Hceol'cls also wcre taken of the 
larvae present, wilh respect to their stages of growth, location in 
relation to the husk tip and cob tip, nIle! tlH' fn.te of those found in 
trented find in dIce1\: (,1l],S. 

I"'FLUE"'CI;; 0"" PEItCE""UGE OP L\ItL\!': THAT H!':ACIl Cons 

IYhen mill ('ral oil containing ins('etieides. eSf)('cinlly oil-PYl'eihrins, 
is applir(\ to tJlC silks of swr('t-l'ol'll NIl'S. nn~-1al'\-n(' Pl'(,SPl1t usually 
a1'r killed 'whet'(' tll(,Y Wcrl' f('('ding nt the lime lIl(' ins('('licide was 
applied. ~r(,IlSUl'rmel1 ts of thl' ]llIsk l'xU'llsion n nd Si111i1111' records of 
the fl'('ding Ioentions of lnl'Ynr thnt hull. been 1\:i11('(1 bv insecticides 
l\'r1'r mn(](;-- 011 fr. '-:lridy of 10C'al, whitr swret corLl during the summcr 
of 1941. Th(' information obtninpd is ginn in table 40, which shows, 
in compnrisol1 with husk extrusion ill inches, the percentage of larvae 
of each instal' thnt reached the kernels. 

It ,,-as shown that the pl'oportion of lalTae tbltt, lw.d reached the 
kernels varied directly with their size nnd imrel'se]y with the length 
of the 11l1sk beyond the tip of the cob. No laryac rencbed the kCl'l1els 
in 73 ears hnying husks extending fol' 4.6 luehrs Ot' more beyond the 
cob tips at time ()f roasting-elll' hfin-('st, filthough thes(' ettrs contfiined 
102 of the dendlrLrvl1e, 01' 18.44 prl'ecnt of the whole number found. 

The pel'centl1g('s of' ([rad en.rWOI'DlS of el1eh instal' found on the 
kernels in trentrd ears of GoldeD Cross Bantam are a1::;0 included in 
table 40. A higher proportion of tltr 1nrY:1.e froIll the second to the 
sixth instal' renched the kel'll(,]5 in Golden Cross Blmtmn ears tban ill 
those of thl' Yl1rieties hit,-ing longer husks, evr/] though it WIlS observed 
that at time of trent111r]) t the lnlTar wel'r much larger, OJ] Iln average, 
in eMS of the lattel'\-nrieties. '1'1Ie distribution of lalTae in tbe clleck 
ears of tl10se varietie::; C'xamined at tho same time showed that by time 
of hl1rvest 97.84 percrllt of lnryae had reached the kel'llds in untreated 
ears of Golden Cross Bnntnm, whereas only 76.29 pcrcent had roached 
the kernels in the untl'CfLtcd ears of the long-husked locnl, white 
sweet COl'll. ] 

1 
1 

I 
I 
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It appears from the evidence just given thttt the extension of the 
husk beyond the tip of the cob is an impol'bmt fnctol' In the protection 
of the ears from injury by enrworms, when fil1 oil-insecticide is used, 

- since the larvfie feed foJ' longer periods in theinteriol' silks of the long­
husked eat·s, w:here more of them can he killed h.r all insecticide befol'e 
they reach and injure the ]n,t"l1t'ls. . 

The pcnctmtion 1)( oilimwdidde:;into ~wcet-(,oJ'n t'~\1'~ 11l1cL the 
frequeney with whi('h oill'clLehed till' eobR ill l'dIL{.lol) to (,he l'xtensioll 
of the husks, ll1('[tsul'('ll n(, tilll(' of l'OIlStilIf!;-eHI' 11nl·\'est. ,\'ns studied 
during the sumlllel' of 194(). Oil tonfn.lning 2 IWJ'('ent or dichloroethyl 
etil('t' plus Sudlln :~ stain, wllieh left n red deposit. WitS applied to tile 
enl'S at it dO:;I\.ge of O.7ij mL pet' ('at'. itt It time. whl'n till' silks we('(' 
wilted. Rt'coJ'd:; of' tilt, distnl1ees In \\'hieil the oil pl'lIPU'nted into tllp 
CIlt'S 1\I'e given in tfllli<' +.1.. It ,,-ns found thnt, in gen('I'III. in propor­
tion flS the husks \\'(I['C' lon~cl' tllP oil pctwt:mkd fUl'thcl' into thr silk 
BlllSS but. r('ltdIPd fewer of tire c(}b~. 0'; Itlso s!ro,,'n in tnhl041. 

1Yhcn' HH' oil did. J'('fieh the' k(,w(']s it was usua]ly found on olle side 
of the ('ob nnd not eW'lll." distl'ilnlU'(1 on nil Pill'ls or lhe tip. E,-i­
denny oil willl'C'llch Inrnt<' in tltl' silk mon' <>I/'('clin'lv [han it will 
those' 011 th(' kel·nds. The('('fol'(, n. IIll'g('l' ])("'(,NI tfl~(' or' tht' (>nl'worll1S 
enn be ci(>stl'Oved hy ttl(' inseeli('ick if lIWY II/'C nil in till' interior silks. 
as in L1w ('ns(~ or lc;n~-husk('{1 ('il rs, and l'rlat inoly fpwe/' ean bt' killed 
if thc.'~ 1111'1'(' disp<'l's{'d to til(' 1\I'I'IH'ls, as in lh(' Gasp of short-llllskcd 
NIl'S. TIllS is horne out in ('XtUllinfltions or lhouslwdH of trented ('ill'S 
llitvin~ \'nriously dl'\'('lopetllll1:;ks. 

JIl'5K EXTB~SIO;\, .\:\'/) ])OS.\GE J'EH EAH 

The degn'(' of pl'Ot('('liou nfl'ordpd SW('(\(-l'orn ('nrs luLYillg good or 
pOOl' husk ('ov(,l'ngehy appliculion of whitl' oil of 200-2]0 sceonds 
viscosit)- nl dosnges rnnp:ing from 0.2 to 1 1111.. was studied during the 
summer of 1\l3R. n.ncllhe r~'sl1lts oblained Hr'p l!in'n in table 42. 

TARLE 42.-Rdalio/l a/lite hll.~k ('/Wrtlc/C'I' 0/ slceei-I'OI'lI· cars 10 r.[r"rli!'elll!.~.~ 0/ applica­
lions of from O.i to 1 /Ill. 0/ while o£l of '!OO i/O s('('()Jlrl,s risco.sity lIuulr by pippil!!, 
Xell' .JN.se?!• .w 111I1/('/' of J{)dS 

, .Enrs hn,'inj! Ilood husk 
prolt,(ltioll l 

1':lIrS h""ing poor husk 
prowclion' 

DO~U~Q of oil \ler {'lIr (mI.) 

Enrs of ·Eurs 
this I·Yliu proter,,'II 

0.2.... 
I).-L .. 
U.u•••••. 
U.S••... 
1.0•••.•. 

l'crant 
5{j~ 21i 
fiS~ 75 
4S~ in 
58. HIl , 
54.·1-1 i 

Pacent ,w. ,. 
'II\'~ 
4:l.6 
:iO.2 
3·\. i 

All dosngrs. 
Checks .••.•... 

·120 . 
].IS 

4·1.52 
46.62 

112.0 : 
8.7 , 

1;5.·IS I 
5a.38 : 

39.0 
3.S 

! J<:nrs with husk extrnsion of 2 inches or !!Ion')wyond tlJ(' tip of Ihe coh, nud r('''IIi1'el~' (illht. 

, Enrs with husk rx(('nsion Of 1['55 thUll 2 inchl'S herond th[' tip of tll[\ el)l>, lin.] n'lnti\,ply loose. 
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In ears with husks that extended for at least 2 inches heyond the 
cobs a,t timc of roasting-enr hal'vest nnd wel'(, eomparntively tight, thc 
rnte of protection ngninst injury by ('lu'WorI11S i]J('reased somcwhnt in 
proportion to the increase' in dosngp. This was not true of enrs having 
husks tbnt ('xtenclecl for less than :2 ine\}(:,s bcyond tIl(l cobs and werc 
comparntivcly loos(~. Th(' I'emal'kubl(' difl'el:('IlC'{' (92 as ngiLill~t 40 
percent) in th{l iwerngc' d{'grec of prol('ction nfl'ol'(kd ears of tbe two 
clnsses by npplieatiol1s of oil nloll(' WtlS dU{I to th(1 fuel. thul in the ears 
hitviug longer, Lightcr husks til£' oil snturnLed unci rem:lincd slIspended 
in the in terIor silks by en pillnl·.,' :1 ttrHction 11lld smothered tIH' enr­
worms thnt. wpre fcedillg lll('l'l', ",hPI't'llS in tht' ('al's h:wing short, loosc 
husks til(' oil s{'t'p('d through tIl(' silks and dispers{'d fnrther inlo the 
('iLl'S, wh('I'(' its ('[TN'lin'IlPss WitS lost, b('cnus(I the silk strnnds werc too 
1'UI' avnl't to retain il iI:; a film about them. COllspqucntly, many of 
the' InI'VI1P lhnt W('I'P Jt'l'ding ill t11l'S(' silks, although wcttc1cL by th{l oil, 
w('re 1I0t smotlH'I'('(1 and ('ontinu('d to 1'c'pd. 

T.\1ILJ' ·13.-Ndaiion oj husk clwr(l(,/I'r 10 {'lrr('lil·(,lU:S.~ of uppiic(lliol! oj O./"/i 1/11. per 
ear of while oils, rallging ill l'isrosily from 12/; .:I iii sl'conds. 10 ('aI's oj S field.~ oj 
.m·NI com and ;J ji£lds. oj Jield I'DI'lL IrUll(d (01' 1111 ('/1m l'OrlCOl'm in repiira/cd plo/.~ 
in -YfW .fersey during 11l(' .~1l1111/l('r of lfMS' , 

'ell I::ATI,:n J'.Ul;1 
"~~ .~, ,.-..,..~..,...-'-- ._..,-- ,--.~., - ~- .. --..-- ,­

-Ear~ ha\:'in~ ~()od I~1\r~ l\1\vin~ I)OOr 

,hm'k prO/t'elion j hm;k prot('ctioll 


fi~ld ' 1>ul.. .Ears llX~
\'nril'ly --~.-- .......... -.,....-­
v'-::tlllitwd 1UUIDll rl 

l~nr.:-i h( ; El1r~ pro- . Enrs of 'Ear;-p~ro· 
\lti,; t ,]I" [('cI!),l tlll, tYl1l' l tected -- -~--"'--'--' .--~ ...... -~-....-....... -~-<'-~.- .. - ----- _........ _- -- ­

Sumil;,r Pacflll Parrill Purrnt Paun! 
1 fioldcll ('ros; Hnn\rltll, Ang. ~u :JIlU ·HI, .. 7Ii.·1 fJU.3 (.I,ll., J.ocnl whil<' SI\('ol do aUIl rot,a ua••j :lS. ;- 40,0 
:1 nil( '\'l1ow lJrtl( Au!!. 2J :Wo fin. a (13.1) ,13... ·J2.0 
,I <1old"11 Cros." Bantum ~~PL HI :JOIl ;;9.11 !1Ii~n ~I.U : 62.5.'; ,dn All!!• 1~j aOIl .1Il,;! 71.lt 5U.7 11;.0
Ii LO('ll1 whitl·tiW,.,·! tin :lOn nO.n U!!.•• ,10,0 ,Ill. I 

Hi!! Y\·11011' Drill .\u~, 21 :lI)n .il.:1 02. -; 4~... ~m.5 
Ii Oolden ('ross J3lln(:ull ~(·}ll. !I :WII 

" 
3~.7 7·1. 2 liLa H. ,. 

U .dn ,\UJ.!. !Ii lin ·Ia,;' ~il,'1 56.5 2S.1 
HI riu ;'t'pl. 10 (llln +1.:1 11.'i. fI 5:i. T -lb. :2 

"l'lotn! or w(,jght()d n\'C'rngf~. all 
1i~lds, 2.~;n 411.S :....~.;, .'iU.2 3:3. ~ 

C 111-:(')\::",-l' :\1'H I'; AT J.;IJ F:All:" 
----,.. ..-...,~~-.,..-".-

" 

1 Golden Cross BnlltullI, ,\Ul!. 20 , !in 'IU.U 10 GO. 0 20 
q, 1.o('al white SII'I'Pt". ,_ lin lin ,)~,II 1:1, X '12.U ,1.8a' lIig Yellow 1)('01.. Aug'. 21 ~ 1 ,'iO M.lt ll.il ,16.0 0 

Golden Cross 1l,lntllll1 :'rpt. 10 50 1.i2.U 2!LU ax.n 15.8 
;; ...do, Aug. HI W l\S,l\ 5.3 62.0 \} 

t.i I.Ot'lll whilo sW('('l "in W li.... n 2:t5 32.U 0.3 
7 Big lcllow Ill'lIt .AtH!. 2L fiO 36.0 II IH.U 6.2 
H Golden Cross }J,lntUIll ~t~,lt. !J 51l "Ii. 0 "\_ 7 51.0 0

,d() Au~~ I" ·W 11111, IJ U 0la! .do :'(·lIt.l!l ftt ,Hl,U " c,H.n 10.0:10,0" - --~~ ---~,< 
'I'otal al"l nYCnl~c. nil Jl~lds ... ·J!)U ,'j,I.l 12.1 45.9 !.t1 

-I Enrs \\'l'r~ (·Insslfll·,linfo (~:o .~mdrs 1Iy oh>l'rmUou-or th~ ll'ngtlt ;,1<1 lil:httl('Rs or i111' hll~ks' :(I)UI-;;;
haying goo!lllusk protection, hl'illj; provlflell with longer, tightrr husks. lIml (21 those ItIH'ing 1100r husk 
proh,,·lion. hving 11rol'l<I['(1 \\'ilh shorter. looser husks. 

, figures in this column or the lllllrl'n\cd l'ur~ ref\'r to uninf~st(',l purs or curs in wllh·1t Inn'l\o hod fcd onlr 
in tho silks. 'l'he protection Ill'ro was provided hl' the hU5ks aloUl'. 

HUSK CIIAHACTI~HISTICS .,\ND :\lETIlOJ) 01' Al'l'LICATION 

As shown in table 42, little diifcl'c.Ilc(' wns fOllnd in the distribution 
of oil in the cnl'S or in tilt' fl'equcl1('Y with which it l'cuciledtb(' cobs, 
whether the dosage WflS dJ'opped 011 the' e'xll'l'ior silks nt. the tip of 
the husks 01' injected into the illteriol' silks 1'01' J~ iuch. When injected 
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into, the intcl'iol' silk fOI' 7~ illch, howevcr, the oil gcncrnlly dispersed 
fnether into the cars fi,nd l'cadH'd thl' cobs mort' frt'quently, h1249 
ent's with fi,V(l/'fige 11llsk extensioll of 2,9 inches itl tinl(' of roasting-enr 
harv('st, till' oil droPPNl Oil tIl(' silks n.l the husk tip reached the tip of 
the cobin 79,1 IWr(,l'nt of UIl' ('firS; ill 248 ('fil'S with a,n lwcrugc husk 
extension of 2,8 jllehes, til(> oil illj<'ded :~ inch into the interior silk 
reaclwd the lip of til(' ('ob in 7S,G Pf'J'('('J)t of tb' NUS; nne! jn 248 earS 
with il.V('l'nge lIm;k pxlensiull of 3 inchc's, till' oil iuj('ct('d %inch into 
til(' int(lrior silk 1,('t1ch(,d tll(' tip of lhe ('ob in 8Q,I PCI.'('('nt of thl' ('Iii'S, 

h\,FI.UENCE of HUSK CIIA'UC'I'EH'ST'CS ox CO~THOL 'oX DWFEHENT 

YAHU:;T'ES 

In til(' SUIlIIIl('I' or 1.(l;~8, (,:1I'S lo whieh wltit!' oils had b('('11 applied 
were gm,(IPd rou~drl.v into two dnssl's it('t'ordillg to whdltl'I' the husks 
nfrOl'dNJ good 01' pOOl' pl'ol{'{'lio/l, tiln[is. wh(,tllt'/' [/1(','1' \\'('1'(' /'l'ln[iveiy 
long and tight or short and IoO!:'W. it wus fOUlld (lnbk+:3) thn,ll Oil :11) 

iLVcl'ngl', npproxill1nl('l~' ~,I tinll's tiS nJ:)l1~~ l'HrS lut\'illg good husk pro­
tection WNt' 1I11illjUI't,d h,Y C':\,I'\\'t)f'm;;11H WtlS lltp (,:lSt'with (':U'S ha,Ying 
pOOl' husk PI'ot('(~tioll, 

In e\'er,\" \r(lri('{,\· :tnel nC"d exnrninC'tl, t!\(. [1'('11 LIlH'n/; Inl" IllOI'(' sueeess­
ful ill OJ(' Pill'S 11Ilsing good JlllSk pmtl'dio/l thll1l in en!'s lwying poor 
husk Pl'ot('C'tiIHI. rI'hM tlH' husk itself urTol'dl,(1 SOIlH' protection 
ngninst injlllT W;ts shown 1>,\. fill' "I'eOl'II,., of ('\wC'k (':\rs in which nn 
~\:el':\glt' l;f ;?,;3 tilll~('s ~bSt'!1nJW I'H,"S h:t\'i'tng good tlt,usk Pl'lItr:C't'llion w,er(' ~In-
lflJl/I,'f'( til t'IIIW () J'[W,,., '/l1g-(':II'IIII'\'('S' liS \\'ns 'c' cas(I \\'! lNll'S lH,vmg 

pOOl' husk pt'olt'ctioll, Thi,..; show;; till' gl'(,lIi illlpOrillll('(' of tilt' husk 
rittl.met:('r nlHl intii('fltl's thllt \':\I'il'til's in wltiell n 111I'gl' pl'oport\oll of 
lh(' en,I'H iU'(' pnwid('c\ with I'dn(il't'l,v long, tight husks ('i1.11 be pl'otede(\ 
much mOI't' Sll('('('ssfull,\' by oil H.ppliclltion thn.n ('ILll \'llrieties in whieb 
n smnll proportion of till' ('iiI'S al'l' 1>1'\)\'i(/('([ witll husks 0(' tili" type, 
E\·identl,\" wh('11 {'nvil'lll1lHent;:lI fll('tol'S a/I'('('[ thl' ('til'S tHln.'I'H('ly, RO 

tJlILj, JllIHks wlJi('/1 llll/'JJ1ully n 1'1' J'l'J IL [i \'1'1," long iLnd figlt t b('('o11l(, shortl'l' 
nnd }oo;.;el', ('olltrol of PiU'\\'Ol'llIs by oiling pl'()lJnlJl~' will \'(' rciatively 
II';';;'; suC'cessrlll. 

111):;1'.: CII\/I·\GTI>HISTICS --':"ill YISCOSITY OF OIL 

In /he ('XI)('l'imclltR during' lite R1IIIlIJ\('1' ofl!):3R 1'('('('/,1'('<[ to in the 
prcC'Pding S('eliOIl, tilt' whi[(' (JiJ:-; lIs('(ll'lwgl'd ill \'i;';('I):-;it,)' J','O)]) l1pproxi­
mntciv 12i5-;~4;) sl'{'ollds, TIt(, t'xlll1linlltioll of l\tt' PHI'S, gl'n.ciNI into 
tite t\\TO dnsses lv'('o/'(linf!; to whethC'I' th(· iIusks wet:(' long nnd tight; 
01' shod, nnd loos(" siIowl'd tlwt :~ similfil' I'l1t(' of elll'lVOrlll ('ontl'ol had 
been obt:tinl'cl in tit(' ('til'S of en('/1. rIns;;, I'egnrdl('ss of the \ris('osity 
of ihe oil. 

HusK. CIIAHMJTIW IS'I'ICSI~ RELATIOK TO EI",.'ECTI\'ENE8S 01'1 i'iSEC1'ICIIIES 

In the sllmmcr or 1941 while oil of 125,·13;) seeonds ,Tis('osit.y. ('01\­
taining n 11,1lttCL'inl thnl hnd Ix,t'n found to h(' elTc('tiY(, agnin"st enl'­
worms ns n ('onlnd in~l'{'li('idt' only (pYl'ctitrins) or fI, mnterial which 
httd beell found to ne(, al 1(':1st ill pnd ns n, fumigal1t (dichlorocthyl 
ethel', <li,t'tbyl ethcl', or trichlol'ometitlllle) WHS it)}plied to series of 
cars ill s('vel'fll fields oj' a vnril'ty of sweet ('orn llllying l'elntively short 
husks, nnt! to !;cl'i('s of NIl'S jn s('Y('rnl fidels 01' n YHriety having reb­
tivt'ly long husks, ~\fl shown ill hlbk 4-1:, when oil-pYl'l'thl'um WIlS 
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!; 
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~ 
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1',1 nI.1i: 44,·--Ri'latiOll oj husk l,'ngth 10 ]lroitclioJl. oj gll'cd-rom /'{Ir,~ (/{Jain,l[ tarlrlll"li/. 'illlllr!! Ii!! lise oj whit!' oU oj 12i; 181; s(,colld,~ t'i,~t;a,~Uy

c~'IItm:J/.~llg (/ COIl/Oc/ inucNdt/{' Or II JUmigant, as ricl<l"IlI/:lIlti /llIlhe rOllt/ilion oj litc' ('(Irs a[ tilll(' oj roosi£II{J-co)" harvest, lJurlin(llo/l COU1lty,

.\, ,I, 1,J!,1 
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LUJ1J!.hu:-.kpcl Vnril,ty lrH'Hl. whih> "'H'l't l'fll'U 1 ~h"rl'hllsJ,.r!I Yllril'ly !1"ldI'JI ('rn:;;; llnlllnm 2 !>' 
.....:-:In'l1l'lll "" l\ln((Orinl IlH'd ill (1j ofill"'NI- Z1~llr\'!h'

rid" Em" ..,~ Enr" II' illl, I':ar, \\ilh I'::lr, \Iilh. ":rr~ WHh' l,.nrv.w tJj 
"lit lin' IlJlil1jlll'l,,1 Lunap Enl'l'ip\,., (lill Hvp r~l1rvn(lIlJllitwd 11 11 illjUn'd,hn:w kl'rlll'b d";HI Ulnlrwd ,1,,,,,1

Tolnl Ilt'wl Inri ill' k('rtwls ' Tnt 011 Ill'nd ~ 
o.Ilu!lw miw<l: !!-I"'f("'Il{ "\_ ' "ncwl .,"'uWIJtr l'u{'{,,1 Pt (cull Suud!fr Yum!,tr 1~( ({,(Ill ..YumJ)(r 1 t(Uflli "cr((n{ ....yullll}rr ;Y1l11llJcrInWI IIs"d._ (1 ~ l'trCfUI 825 '''1111 1i11.1I11 ;lJ !!Ii,:\ hU\,(I, p111'; .! jJl'rrput hun.'! ~~J S7 : .11 "I. ~(I ill. 71 12U lln 80.15 U> 

Oll'HI(1 .2 !!;~ , ,\.<1<1 ':!.IJU 21." 21 ....n il ';;, ~I.:\:l .a. :13Crm}Ull'rpi:l1mhtUf(' A JoIIl 132 UO, ,II >­2;i ~~ tlH ~iI.<l1I :11 2" ~1l1. :i:! 71 t12. ~Ui 1.\,.:12 : 12U 121 .C'ulllllwrc'inl1tlhtun\ n 00.12 ~:?fi lill.1lI1 .ili till :11 ~hCOlllllwrl'ilJlIIhlllrt· (' ~:l "i 7~ ."O.f15 73.61 1 12U 115 ~ SU.15 I:l2:' lj.',.nn Ii" flU ,I, III s:1. :1:\ ", ~n Gi SI. :la I~I Il l i RO.52 
) .....Toto! 01' n\'l~I'tl~l' 12;j ~1I.1Il1 1,"\.00 11i!1 HI ,.... 5.:!l alia ~:t 12 ilooi 2·1 t li:'",( 5[17 ! ZUll.S, 
U> 
I?:l 

I:-\~J.;cTIrllll·::' \\,11 1(']1 ,\C'T ,I~ Fl' .\II(LI :'\'1':', .IT 1,1';":'']' I~ 1',1 In' OIL ;'1.1''' 1l1('1I1,() 110 I':TIIY I. ETIIIW ,Ill E'I'II YL Wl'lIl': n, () Il TIW' III.() H()~I 10;'1'.11:1:-\1': 8
H 
a

J)idll(Jr<l(>th~'1 ,'rlh'!' 2 ',?;, tl2.011 so. 011 :II 2U H:l ti:i 71 77. ·Hi )')0,]);,'lh),1 <'Ilier :1 ~5 ~j:!. nn 011111 ~."i 
'I.S3 112 M.02 El 

13 ':,:!,nn j·1 2:.!.!j7 31.IlS 12f, ,Ilo ;; ·IS ! ,lltllO2:i- lill.nll Iii. 011 2:1 I:, &5~rri('h lorotUl't lln Ill' Iil1.tJlI 'i.i :IIi. 1111 ,It. ail jill 57 ,W,I·1;! !!~-I rili. no 01.110 ;)1 :!2 tit 71 aLii,1)0. 21) 
75 ·1 Lilli JOll flU ·15.S7~fI nil ~1l.1I1l '=1:!~ :!Il 75. nu j., ,11. [It! GO.HI lao ~II " lH.:;·' o 

'l~nt<11 01' u\'t'nU!(l l~.j ,);, 110 ::ll'1l1!1 ],I:l 1110 fitl ua auu 12.;-":! W.rm !Hi as'; f S7.tiU 
l'.l 

I '!'I!r a,wag.. ",t,'n';IlJ! of hush uf -lUll I'ill'S ill :\ 011'" II'fl' :1., ill"'"", >­
::ll2Tlw n\'I'J'1l~p hu~k ('\wn~iOJt ot ~H pnr~ ill I1h·)d ,q)s.]A irH'lw~. 
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fipplied, an fiverage of 10.24 percent more cars of the short-husked 
variety were free from kernel injury and 5.12pc1'ccnl morc of them 
were without live la1'v:1(> Itt time of IWl'vest tlwn was the cusc with the 
long-husked variety. On the cOlltrllry. when oil ('ontu ining n, fumigant 
WtlS applied, all itYcrngC' of 20.81 !wn:enlmore ears of tIll' long-husked­
vndety were 1'1'('(' from kernrl injurJ' ilnd 25.18 j)(lrct'nt mol'(' wcrc with­
out lin' larnw than was thl' ('fiSC with tll(' silort-IIll::,ln'd \-aril'Lv. Also 
an fivenlgC' of 5.G(j lwrcl'nt mol'(' InrYIH' hnd b(·pnkilJed by'thl' oiI­
py.rcthrum in eHt'S of th(, short-hllsk('d Yllndy thallin eill's of the long­
husked vul'iety. whcn':1s Ull nxerngl' of 12.07 pereel1t. mOI'e lat\-up had 
been killed by th(' oil cOl1lninillg n fUll1igflnt in ('firs of UH' long-husk<,>d 
vnri('ty til:Ul ill those oj' the short-JJlIl;kcd vflriplT. 

AU "applications or oil. clming l!l-II W('l'P 1l1:1d(; UllllHllilll.v htl(' ill ear 
development. nbout 11 week I)('fore I'Ol\sf.iIl~-(lnr hlUT(,Ht. At this lime 
lurvae Wel'(' !wgilllling lO I'ellch L1)(' !;:pmels, Till' datn gin'll ill tnble's 
41 and 44 indicnt(' th:ll the oil-p,YI'ptllrlll11 [)(,C:ll11 (' lIlOl"(' thoroughly 
distrihuted, l'NlChed thp kernels ill a gn'n(el' 1l1l111bel' of tllp <'lII'S, nnd 
weUed nIHl killf'd tilt' Inn':H' in lIw ('firS of th!' shorl-hllskpd \'urip(y in 
gren..lC'!' Humlwl's thnn was thp casf' ill tilt' ('nrS of till' JOllg-lluskl'd 
vnriet3', Oil the oth('!' hnne/. it is pmlwhl(' thut the fUllligHlltS, Iwillg 
deposit('(1 ll('nrCl' the tip of th(' hUHk, ('vnpornl!' fnst!'l' f!'om lll(' ('ill'S of 
the shorL-ituskNI ,-nript.v, WIl<')'(':lS in ell)'S or lIH' nU'i('t,\' .hllying long 
husks, Iwillg' distt'ibu(('d JIlL'th('l' within til<' ('ill'S, thpir 0nlpOl'lttioll W:lS 

slow('1', ltnd the toxic g:lS (,Olls('(IIH'nll.v jl(lllet!'tttpd to nlld kilk'd It 

larger pl'Oporlion of tllP IUI'\'llC' ill (hps!' ('n.I'S, 

The grow('l' of s,,'('('L COpll. 111n,\- \n'll S(,l('('l the mnl('J'i:1! 10 !)II wwd 
for ('nlwot'm control lH'(,OI'ciillg 10 till' ('hlll'Het('l' 01' til!' hu"k of t1H' 
vnriety 11(' plnnts, llSillg oil-pYl'l'thl'ills it' tilt' ynl'iely )lOrmnll,\' hns 
rclnlin,jy short husks, nlld oil ('ontllini)Jg' 11 l'umi!!lllll if thp nll'i('Lr 
nOl.'mn II,' hiu; long' husk~. " ~ 

It sil()uJd h(' p(;int!'d oul tlln[ tl!e (In.t:l dis(~lI::;H('(l ill tllis sl'dioll IJNll.' 
no similnJ'it,'- I() tlJos(' c'o))sidl'l'l'd ill ill!' pn'('pdillg' ,wr:.(io!l, Jn till' 

pn'scnt discussion r('f('1'('I1('(' to ::illo!'! husks of Oil!' \'aripl~' i::i fl 1'('lnlin' 
term J'pr!'ITillg to an :In'mgp ('ondilioll :lS ('olnparl'd "'itl! HllOtiJ('l' 
n.Y('rngp eOIl<iilioll, ,\[:Il1Y or lin' Uold('/l ('ross Bnlltnm parR (,XlIj))iIH'd 
in 1041 h:u! I'(·Itlli\'pl,\- long husks, nntl most of 1IH' lIu::iks W(,l'p I'eln­
ti~rcl.r tiglt t. 

Ill'sh. CIUtlAG'tEIUSTICS l:-i H !':IATlO:'\ TO I)110 l'Cal'l' 

'1'1]('. husks of eol'll PH!'::i, ('sp(,(·inU.\' [hosp or SWt'l't. ('OL'll, ill'(' afl'ectrd 
in two important \\'ny::; by c[1'Y\\'l'ath(,I'---tIH')' h('('tHllP stllnl(\d nnd 
thC'y wilt. III proportion to lile S£'\'-('!'il,Y o[lhp dl'ought, Ul(' IHlsks are 
shorter and the' Illodilil'd len,n~s or whieh till'Y lll'l' ('ompo::ied l)('cOJl1c 
limp, pn'ss I('ss lightly nboul !iH' 1ntl'('io I' ",ilks or thl' k('L'llels, und 
cling )pss Ughtl,Y (0 OIl(' :lllOllH'J' tlJj)n is UI(, ('IIS!' lllldl'l' JHH'Il1111 ('011­
dit.ions, Pl'OpOl'liOllnlc to th(\ nd\'el'BP erl'('e( of <iI',\' \\-('ntilt'I', PlH'WOl'mS 
dispel'S£' (/ll'(lugh til!' intel'iol' silks of such ('til'S 1ll000(' .l'flpidly, l'cIH:h 
the kernels sooner, ilnd ofl(')l distrihul(' themsl'l\'(';.; to pnrls 01 the eob 
which tilC',Y would not rcnch ill normaL (':m;, Clld('!' drought condi­ l. 

tiOIlS, also, cal'WQrms inert'llsl' most rapidly ilnd oneil rcnch population 
levels resulting in dnmag(' of unusual severil'y. All tilt'sO conditions 
nffect the, dcgrC'l' of enl'WOrm eOllll'ol oi>lninnhlp hy oiling, nnd under 
some conditions i.t lUIS been illlpossibh' to J1l.'oU'<'l 1lI0l'e than a few 
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ears by any means. Fortunately these severely unfavorable condi­
tions do not occur often, and reasonably satisfactory protrction of the 
ears can usually hI' obtnilwd during d IT per·iods hy use of oil contninillg 
inseclieidrs, ('\·rl1 though it may h{' Iwlow thr lrycl of ('ontrol obLnin­
nble when ('n\'ironmcntnl conditiol1s 1m' more fn.vorablr for plnnt
oTowth. 
o All cxnmplr of Cllr erred of drought on swrrt-cOrn eilrs nnd on the 
dfeetivent'sl'l of oil npplicntions under thpSl' conditions wns studied in 
Semi110le County, Fla., during ~[BY UNO. Although the eBI·S in 
m.ost fi<ll<1s of s\\'rd-c-Orll W(lre nfrc('ted adversely b.r the dry weatiler, 
somc fields were irriga ted by an on'rhc'nd portablr sprinkIel· system 
nnd h." fin underground lik sy:;tpm ns w(III. Drpcnding On when thc 
field:; \\'crt' irrigat<,d, drought injury to til(' (Inrs wns slight. or prilcti ­
cnIly nOIlC'xisl<'nt in some fiplds ,\\,11('["(':11'1 it was J1H'diulll or se\'ere in 
other fiplds to which WflU'r hnd not bP(lll nppli('d. 

rrhe rate of ('urWOrm ('ontrol oblnillrd by appli('nliolls of wJlitn oil 
contnining :~ pPI·cl'nt of didlloroelh."1 etllPI" to e:1rS of Gfi(,lds in which 
drought injury rnng('(l from nOIl(, to Se \'(' 1"<' , Ilnd. tllp lo('ution of (,l1r­
worms in 1IIltrl':ltrd (,Hrs in tll(' sm))!' lipIds fit time of ronsting-enr 
h:u·vl'f<t, tle(' ginn in tnblp -15. 

'rAJlLl': ·I;j.-Rffrdi!'(fles.~ {n cornfields t'OriOIlSl!l a.lfeded /I!! drought, of 1chile oil 
containing."1 ]I(rrrni of Ilidlloroc/II!1Z cilia applied 10 thl' ('(t,.,~ a/lhr rale oj 0.75 1111. 
pfr ('aI', alllilocaliolt of /'ar1conll.~ in lInLrI(lll'd 1.'0rll, Sanjord, Flo., l.9.jO 

I"Jll1'C8ll'd rot'S 

Eur, fnllwl at I illl,· of 
rna:o-t!Jl).! "!Ir hun",,'1 LnrYIlC fOlllld­

;-:;(~\·prity of 
il1jur~' .).,. : Enrs WHllum 

drou~h: (''\atn~ Jin- lur\"fw 


, iI1l'rJ 

.\"1l11l~ "Yum.. ': ~\"1(m·· S1im~ Sum- Pa.. ; SUIll~ .SlIm..: Ptr.. Pt'r... ' Per­
(Jold~J1 Cro~s Hall-

Ii{r I'fr ',ff I,U 1 Iler !'fill : "a i htr I crill rt'lIt' Ctll/1.2H 1. II:! III 21 VI III. 2' !!(XI: 2·15, 4. (i0 A·!' OS i 51. 02 tllllt. 

Uo.. : ~liglll ' .[!XI :l:J2 1I [)t) 

I·

1 h:l.:l 1-1, I .IiS j30. ·10 68.92llu ._ .\[!'Iliultl liT ·11 :m 2'2 n.i. ~ »n... . -r,., l~ ", : f) 11(1.!!9. till. 71·w II 17 11".11 'Zt 77 : 76.23 

<10
n" ... . :-:PYt'n' 20 Ii !l I , .'ill 11-

J22 {} 
2·[ U II \l00. (J()1001111••. d(J, .. ~, 2:; r. , ;; s , 52.0 ; au (J , 6.G7 ' 93.;!3 

l Tl'rignlpd hrfort' drungh[ injury In (h,' .. ar< lUlll <J(·!'IIIT,'''. 

, Il'rignl,'!1 nth'l' ~light tll'ollvht iJljur, I" Ih""nr' Jill'] or~l1m'd, 


Kol OUly WfiS tbe rille of control of the' l'urWOnn much less jn the 
fields that·were spriorrslx illjlJrt'<l iJy drought, hut injury to tilt' kernels 
of 1Illtrefl.ll'cL ears wus much more serio1ls b('CtUls<' lfllTlH.' hnd becn able 
to rcach the kernels soon('1" nnd ill 1:1l·ger llullllwrs fllld WPl·(' able to 
penetmlp more of(pl1 to the k<'rJJ<'ls on thp middle of the cobs, owing 
to th(' shortness Hnd limpllPss of the' husks. Under th('s(' eonditions 
the oil dosnge' did 1I0t l"eaeh nl! the lnrv:\<' in til<' l'H!"S l><"<"nusl' the laryae 
were not h('ld fol' a sufIleientiy long period in the silks. Although 
severe injury to sweet corn by drought is comparatively rl1ro, it occurs 
to a variahleextellt in some .ficlds OYery year and is largely responsible 
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for ditl"erenc('s in the degr('C of control of Nu'worms obtained by ap­
plicntiolls of oil or oil ('onlnining inspdicidps local's 01 the same 
vnriet.y grown lit diCrl'rent s('nsolts nnd lo('nlill('s, 

Enrworm populnliom; ill lll(' ;\ol'titcrn tit:tt('::; uSllally O(,[:UI' al Il< 

rule of no mon' than 1 01' ~ pel' (':11', ('\'('11 whpn thp per('Plling!' of enl'S 
n.ttuek('(lnpprolll'h{'s 100, hill in tll(> })oull«'rn :-itut('s tlI('I'P are OflPll 
5 to 10 oj, 1\101'(' I;ll'\';w 1><'1' l'"I', '\~h(,1l most or tiI!':W stll'Yiv(' Hnd reach 
til(' kl'l'n('I:::;, lIH'Y lllfly <It'YOUI' lilt' ears ('nlil'!'l,\" (fig, 2). With high('r 
populnl ion Ipn'ls llll' hul-'k ('11111':1 ('[('I' llSl-'lIl1WS 1}I'oporl iOllal ply gr(,:lt('I' 
IlllpOl'tnn('!', !.f (hI' IlIlsk:; :11'(' :;Iwrl :lnd IO()Sl', th(· l;llTIll' SlllTiv(' ill 
huge llllll1lwl's \)('('Illll-'(, lht'," I'('ncit lllP kl'l'IH'ls IlI000P flukkl,v, dlsp<'l's(' 
mol'(' I'npidl,v (0 diIrl'l'I'lll pnl'18 of titf' ('ob. :Inti {'onqw(f' ]pss with OIW 
nnolht'I'. 'l'hllS tlw illjUI'," lllp,,' do H.1Iri< lllll (Lifli(,III(~' of ('onlrolling 
lh~'m n l't' lH'Opol'liolln (ply gT!'n (('.I' t ]1H.n wlH'1I lhp In I'\'n(' lit'!' ('OIH:l'Il­
1l'J1tcd in Ow inlt']'ioJ' silks ;).lld ('Oml)!'\!' wilh nlHl Httn{'k OIl(' lInotJ)('J'. 
'I'1H's(\ BCI\ll('I'('c! HIIll moI'(' nllllH'I'Oll:; lnlTilP Hl'(' 1'(';lI'lll'd. nndkill(·d 
by tlwins(,(·tj('id(l 1(':.;::; 0(('11 than i::; till' ('n:;(' in ('HI':'; hllyillg long, tight 
husks, nnd it I::; IW(,l':.;:;nry that ('\"pry PHl'WOrnl tllIll (,lIt('t'S an en .. 1)(' 
killed hy til(' tr('fl.tllH'Ut. rl'~ardl('::;:; of (lip I('n] of population, h('(,llust' 
it Sill~d(' slIl'\'inH' IIswdl,v Irill ('IIIIS(, dnrnHg(1 l-lldfieipn( t.o rrw].;:l' the ('til' 

unllwrk<'lnhll', 
011.1:'1(; 1:\ HEL\TIO'i TO 1';\1C Tn'l, 

Although n dOSll~(, o[ 0,'/5 Illi. of oil 01' oil ('onln.ining an inst'('li('idt' 
wus fOUlttl to 1)(' salisfn('(olT for till' p;\r,::; 01' most Ynridi('::; of' sw('d 
{'om, lhi::; did llol sppm I 0 h(~ tl'II!' jn S01lJ1' ell:'p};, Thl' husks of som(' 
Vlll'ktiNl, such us Kalu'l'o:,s nlleL ~U\nllH'I.' SlIgn 1', ('xtpncl fot' llltl('11 

gl'l'iI[PI' dislnlll'(,s lH'yolld till' ('ob ;I( (inw of rO;lstinp;-I'IlI' hnl'\'l'st thnn 
<with most yuriplil's, tl((' ('x(pnsioll ~()1l1('(iI1H'~ b(lill~ in ('x('('~~ of ~ 
illelwi;, In ::;u('h Pili'S lill' I1I:lS:; or inlpl'iol' :;il]';: is IlillCh gl:('uH'I', in 
('ompnri:;on, fol' im;(;lltc'(', ,,-itlt [flnt of ('ttl'S of (;ol(/(,It ('ra::;s BililtUIll, 

It i::; pl'oi>nlJh' thnl in vnriptil''; or s\\,p('( (,OI'Il in whi(·1t till' hllt>k cx­
It'nsioll I::; llnll;;llall,\' long. IIll(l which ('onlnill nn lIllll;;llUlly lal'g<' mass 
of int('['iot' silk, Nl()('ei:lll,\' if til(' silk ::;[rl1ml:; nrc' rat/tN'loosely Pl'('ss('d 
togt'thl'L' hy til(' husks. n do:;n~(' of 1 to 1.;') ml. of oil or oil ('ontnining 
lns(>(,ti('i<\p mlly \)(' n(,l'l'S~nl',\" to ('11'1'('[ II snli::;fu('!ol'.'· ('ontl'ol. 

IluSK CIL\1\ \CTI>H:' F \ q)IIA III,E TO CUY1'lI0l, IIY OI1,I:'IG 

'I'I\(' I'('::;u\t:; of Ilppl,ving millel'ill oil to lhe' pnl';; of mnny \'nL'it'tips 
o( gWPl't ('orn in diffpl'pnt nrl'H:; Hnd ul1(lp[, widplv difl'Cl'l'llt ('I1\"irOll­
mental condiliolls nnd. ('tlt'll'or-nl populnliou}; indl(,1Il(' that tfl(\ most 
desil'nbl(' husk should. ('xtend h('yond thl' tip of til('. ('O\), nl time of 
roasting-cnl' 11fI1'\-PSl, 1'01' IwtW(,Pll 2 und ;~ iIW\t(IS, Till' husk should 
be l'('nsolwbly light, 1I11l1 is, [IH' husk :;IIOllld p!'PSS the' interior silk 
sLrnnds togethrl' s\lfli('i('IlLly to p1'('\'pnl (':II'WOI.'111S fl'om (TiLwling 
betw(,(~l\ them, J( should lip closely about till' kC'l'lH'ls, ('spceinlly 
thosp nl, th(' side or tbe ears,a 11111.1, nbon' ill!, us lilrgl' II proportion of 

l r,'our nl'fln~ of ~w{'(q"('()rll (I:lrs h.lY!' hp(,lU l'1'(·o~n.iud in tllP::e and iI\ ('urlit'r inVl)st i~nt.iol1s. T.h{' Htipn 
consists or \I1\' upp,'r I illt'lt or till' !'(,h, of[,·u b"llrjll~ ~mnll k,'rn.'l~; th,' "sidp" ('olloi~t$ ofmlur\"\ nllon! I indl 
inlCll!'.th lle,t 1",10'" tIll' tip, wlwrl' tl)l' k,'l'lwls fin' (lfti·J\.of illlerllU'difil .. ~i7.\'; tIl(' "mi,lIlle" t:Qllsislli of the 
uniformly-siud k('nJ('I~ or Illost or Ill/' <"<Ih; mid lll{< "bull" (,()1I~i~l~ or Ih,' lOIn',! illl'h of lh,' cob 011 which 
ullusunl1~- Inr!:,' k"nll'l~ a«' SOllll'(jlne$ ImulII, 

http:lfti�J\.of
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eill's as possible should possess these husk ehllmelcl's uniformly, 
Extremel~T short, extremely long, and extremely loose husks In'p nl! 
undesirable, Wben grown lIIHI(,!, favorublP weather conditions 50 
pcreent or mOl'p of Goldcn Cross Bantalll cars han' sntisfllelOl'Y 
husk covNuge, For til(' l'cilSOIlS discllss(~din fL 8uhs('qupnt scction 
(pp, 74-7R), the ('ar should ('XPOSP thC' ('ntin' silk m!lSS within il. ppriod 
of 11 Jpw days nnd should not produ('C' It IntPl' growth of silk, 

EFJ;-ECT OF [i,TE'\SITY OF 1\ FESTA'I'IO\ f)\ DEGREE 
OF COVI'ROL 

III SOIlH' of the' foregoing discussions it has /)('(l1l RhoWII t111lf: 1I11Il'g!'I' 
1)(lL'tcntng'(1 of CHI'S \\'('1.'1' pl'O(pd('d whl'n populniiolls of thr inseeL 
WCI'(' 10\\' lhnll whf'1l I'ocb of til(' pnrs W:lS atlll('kp(i by s('\'('l'nl lill'\'IW. 
Appii('aliolls of oil eonlnillillg' di('th'yl "t/WI' g'IlY(' tlPPl'OXilllllipI'y HH 
good tonll'oi fiR did oil-p.\T!'thrills whl'lI PIt/WOl'IHS w('/.'p f('w, but, /Jot; 
whell inff'sllltions wpre hOllVicl', '1'nhlp 4(j shows that 11 very high 

TAnr.~; ·IG,-RJT('('(iI'(,llcRI< of flIJpli('(/tio/l,~ of ll'hill' oil rrm/llil/illY O.J percl!lIt 7lyrc­
t"rin,~ to .~wecl-c()rJl fllr.• IIndr)' ('oJ/difion,~ wlll'l'(, I'nrU'orlJlR 11'erl' ollllll(/alli. 'IIIoder­
alrly u/JlflliI(ml, or scur('!' 

Tn·'I1,·<1 nnt! <'Iwrk "111' rOllllrilll I,,· withullt Iin'IM,'n,' or wilh 
1Il1ll1Jun'" k"md, "I lim" of r<mslillJ,:"':lr IIlIr\'('SI 

HUI(' lJf t/l','lIrrN1{'p 01 ('ur\l'orms 

I S'lmitfl l'uttnJ J"(TCf1l1 I. W XI/w',er l'rrrr.'11 
1 

Parelll.\h!m<l'IllI' III ,LII r~l ,2,nIi'd) I
~1(Jd(,Tllle'" ahundant J UKI 1211 :11.11 uti ~a.~ ! ,r"S~('HI'('i" ~ ~H_(f1m :ia II JlHI U',CJ I 100,0 

12 lots of 'J'fu('kf'r~' F...\\'orHl' {'OrH (',umuwtl ::u 0(·:11a. Fla,. OJl.TWHl W~ IU.lU. 

~'2 lot ... {)flol'al \\hJll' ~\\f'rl ('Onl ('\Hmjllt'd in IlurtilJl!loll (~n'l1Ity. -'~ J. t UIl ~l·,)(.!!2 ~1Jl(1 O~t. _I, ItUO.. 

ti 2' Jot .... ur nnttll'JI Cro"l:O: BOJJl4lm ~\\ t'l'! ('OI'U t x:.tUJiJlt'fl jn BlIrliJJ~lUtI C'ntulty, ~'. J.~ owl ('OllJ!l'r~, :\ .. Y., 


on (II'!. laud ;;"pl, Ill, n"p"('lh'd" 1!1I11. 

1'IlU' of conlrol I'('sulu·d from nppliealions of \\<hill' oil ('ontflining 
pyJ't'thrins to ('nrs of Goldell Cross Banlam, lInd('I' ('ondilions of 10\\' 
('IU'WOI'm pop\llations, hill that \lnder ('olHlilinns of high NlI'WOI'rn 
poplIlnliolls 10w('1' 1'11[(';'; of ('ollll'Ol r:(lslllt(~d from similal' applicnlions, 
1'he rnU' of ('out 1'01 W:lS apPl'Oxilllllll'ly PI'Opol'lionnl<' lo tltt' IcY(~1 of 
cnr\\'ol.'m populn.tionl:l 01' to Lhc Pl'I'tl'lltng(' of untl'pnlpd pars that 
WC1'P illfl'slf'd, 

'1'J)(., IIS(' of oil, Pit It (II' alollP 01' with. nil inspctidd(', wus mor(' ('(['('('U\'(I 

und('L' ('()lldili(\l1~ of light tllnn lIn(\\'I' ('onditions o( 11('1l\''y l'nnvorin 
populations, In Pl'opol'tioll HS ('IU'W01'm popltlnliOl1s :If'(' IlIrg!'J', how­
('V('I', it is ill('l'PIISillgl~' d('sil'abl(' to IIS(' all ins(lcti('i(\p witlt th!' oil, 
sine!' n proportional('i,Y hdt('1' ('ontl'ol ",ns ohl:lill('d w]H'1\ tllt'oillised 
cQlJlnillPd nn insl'cti('id(!, 

OC(;l'!UtE:\CE OF Dl·:AD LARVAE 1\ OILl':n EARS 

Oil containing p.\'l'dhl'ills kills <'HI'WOl'JllS ill th(' ('HI'S alm(ml ilL Qne!', 
and tlJ(' tI('ne! Inl'\'H(' nr!' tlslI:l!ly fOllnd Whl'f'(' th(',,~ \\'('1'(' r(lpdin~ whrn 
the Oil-l1lsecticidl' rcuched lIwlIl, "~hcll t1j(IS(' JUlTne nre smnll the:}' 
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nre inconspicuous, but they are increasingly noticeable if they are 
killed as fifth Qt' sixth instal's. If their bodies rot on the tip kernels, the 
ear 11118 almost as objectionable all appearance as it would ha.ve if the 
1tn'\'ite had conlinuC'd to feed in it. It is quitc desirable, thercfore, to 
npply the oil eonlnining an :insecticide while the 1a1'\'ae a.re smltU, or 
not mOl'e tha1l huH gl'Own.

In ('xnmining sw('ct-('orn cltrs to which oil contltining an insecticide 
hnd been Itpplird, much cliffc'renee '.vas observed in tIl(' condition of 
the dend lul'Y!H'. In sO.me NIl'S luTge In,l'vae lind decomposed and , 
discolored the sUJTounding silks, the ear t·.hus presenting lL vcry un­
nttrnctive ;)ppetll'Hnep; WI1l'I'N1S in other caTS the lal'vHe had not 
decomposed a.t HU hp( Wr('n til(' time of treat.nwl1t nnd hltrvest, a period 
ranging from 1 to 2 w('('ks, :111(1 they nppenrcd not much different from 
living l'Hl'WOl'Il1S. '1'11(' ext<'nt or diseolol'lLtioll 01' decomposition of 
tlH' lun'ae in oiled ('nl's was oftrn COLTrln,tNI with til(' husk eharaeter 
of the cal'S. Lnl'v(\(' lIslIn,\ly l)('eH111(' decompos('(l more rapidly in CHI'S 
IHwing loose husks tltnn. in thos(' hayjl\~ tight husks. An oil n.pplictt­
tion tends to run throl1~h loose silks, Wh('I'!'HS in tightly pHekrd silks 
it remains in n, Iilm ilhou( the silk strands, j'orming H, condition of 
snturntion. 

The rttte of rotting or !aI'Yllt' ill til(' t'nr~ wns p\-idpIlU;\, dependent 
on wl1('ti1el' the chnrnett'1' of tIle oil film nllow('<1 nil' to reach them. 
The suhject wnf. s(lldiNI quite simply hy dropping living lal'Yac, as 
thl';\' were rel1\oYl'd from corn ('HI'S, inio small serew-cap yinls filled 
with minernl oil or oil containing nn ins('etieide. After a month it 
wns found tlmt of 50 InlTnl' so tl'('!ttc'd 28 showed no eddcllce of 
discoloration Ol' c\rcomposi lion nnd :22 wero sonwwhn,t discolored. 
Some of the 1m'YIlP lrnd flontNl to til(' top of the oil and come .illto 
eoniuet with nn nil' huhhl(' in the top of the \'in.ls. Half of those that 
showed diseolol'fLtiotl WN'e so nl[('('kd only nt the spot where they 
weTC in ('ontnet with tIl(' Hir, and. it WflS ('\-ident th:t1. Il('composition 
WiLS depen<i('nt; on tht' pn'S(,HC(' of nil' in contact with tho dend larYlle. 

In general, t1H'r!'rore, rnl'S hn,ying compn.rn.tin'ly long, tight husks, 
in the interior silk of which lllLT:w becnme discolored less often UftCI' 
lwing killNI hy oil inscciieirl(', pn's!'nt('d n, IwUer appenl'nnce at time 
of hmTest thnn did ('nl's hnying loos(' husks, in tll(' silks of which the 
clead larv:1e uSllnll;\7 hee:1111(' diseolorN\ or ciPeomposed. A swept-corn 
('Hl', in th£', interior silk of whid!. 8eVPl'ill sJIlnll enrW01'ms hnd Jwen killed 
hy oil ins('(!11tides flnd which was discolored at time of roasting-eul' 
lutl'vcst, is shown in figul'e 8,..tl. ~\Il 1':11' in which sl'vernl e:1rWorlllS o( 
larger sizl' had 1'el1<'1\('<1 til(' ti P k('mels before tl1l'Y Were killed is shown 
ill figure 8, R Thr Ji:enwls of tIl(' cnr ShOWll in figure 8) A were un­
injured by enrworms and, despite ~he oceurrclH'e of sen'l'nl lUL'Yiw 
011 Ul(, ke1'11(']s oj' th!' (,Hl'S shown in. figure 8, J?) injury was slight. 

.HUSK-BOR1NGEARWORMS 1'\ OI.LED EARS 

In the Enstel'll SUtLes, whe1'(1 the wriiN lrns stud ipd the problem, 
rclntive1y fp\\- Inl'Vi\C or fl('a{)fh[.~ CLl'lItigel'(t, l'eneh the kernels of corn ,'" 
caL'S by boring through till' hnsk. However, uncleI' SQme ('onditions , 
in-boring l111'V:1e I1re numerous enongh to enns(, losses. Exnminntion 
of thousands of ent's n,llel. ObSCI'V:Ltioll of lnl'v:d hahits luwc shown that 
the prevalence of ill~bol'ing i:wvHe is dependent 011 the number of 
larvae that migmte 'from on.e CHI' to another, and the prevalence of 
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migrants is usually correlated with populations of larvae per ear aud 
the degree of competitiou in the interior silks. WIlen there are not 
more than 1 or 2 larvae pel' ear, little competition occurs, and the 
lnrvae usually remain in the cur they originally entered ulltil they nre 
full grown; but with populations of hom 5 to 20 individuals pel.' enl', 
competition increases, SOllle devour one nnothe!', and some leave the 
ear to seek mote JavoI'ub)!' feeding situations. 

FWl'R1, S.-.tl. An ellr of sweet cOI.·n to which oil-m'rcthrins hncl been applied, 
showing ;;eyeml dead larvne in the Rilk nt time of roasting-cal' hnrvest. No 
larvae had renched th\, kCJ:Ilcl" of thiR ear; 13, I~al' of sweet. eOT11 to which oil­
pyrcthrins had been applied about' it week before time of harvest, showing the 
occurrence' of d('acl eanlOI'l11R 011 the kerne,l,:; where t1IC'Y werc feeding at, the 
timc of oil application. Hl'rious damage had 1I0t !Jeen dOlle to the kernels 
becl\Use the lan'lIc were 1I0t of large size whell killed. Xl'''' .Jer~ey, 1941. 

Since competition hetween lul'vae ill the interior silks lllcrenses in 
proportion ns they tU'e larger, most migrnnts nrc fourth, fifth, 01' sixth 
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instars. OompetittoJ:t increases also in proportion as the husks are 
wrapped more tightly about the interior silks and the larvae can dis­
perse only by eating their way into different parts of the ears. For 
.. -.:ample, the largest number of migrants ever seen was observed in a 
field of Cuban Yellow Flint field eorn ill Seminole Oounty, ]),la., in 
June 1940. The husks of this variety wem so tight that most of the 
larval population ha.cl not b('('n able topenetnl,te farth('r than from 
}~ to 1 inch from the husk tips by the time they were :fifth or sLxth 
instars, competition was especially b'Pll, and migrants w('1"e present 
on almost evt'l'Y plant. 

The migmting larva(' pI'('rel' to (,l1tel' unoth('t· ('al' by way of the silk, 
probably because the silk is more tender aIld desirable as food, and 
bem-LUse they can gain shdtel' quiekly, But if a larva tries to euter' 
several eaI'S in Sllcc('ssioll, only to filld Nwh (,tU' already inhabited by 
as mlmy la1'va(' as the em' it IdL first, it may force its way under a 
husk leaf, if possible, und begin to gnuw n. burrow direct('d toward the 
kerllels, or it mn.y bore withou t husk prot('ction. Usually these bur­
rows through tllp husk al'{' of n. din.nwtcrno liu'gel' than is necessary 
for the larvn. to ('uter, showing that the husk is not among the pre­
ferred foods of the larvae a lid that it is the kernels that they seek. 
In-boring larva(', recognized by the pl'eseuC'{' of the ('ntmnce bu1'l'ow, 
mn.y reach allY pllrt of the NIl' from tho lnt('riol' silk to the butt kernels, 
but they usually roach the kPl'Mls of the tip 01' th(' side. 

Oil 01' oil eontainillg all lns('eti('idl' aets ns a l'f'pc:,llent to S011)(, of the 
migmting lnrvil,(' that seek to ('nte!' JI!' tL'('fLled ('at's by Wil.y of the silk, 
aJld n. huger number of migrating larvae enter treated ('ill'S by boring 
through the husks thml is usually the cas(' with 'untreated ('aI's. In 
March 1939 that pa.rt of the husks eontaining the interior silk which 
extended beyond th(' cob tip was ('ut from a, lHlmber of treated elUS 
and each pi('cc was placed in a 20- by 100-mm. yjaI which was inverted 
into a plaster of paris mole\. A single Nll'WOrm was placed in each 
cage. Some of the larvae bored through thc husk seveml times to 
reach the silk, C'Ueh time being l'('p('lled fromfel'ding on the silk because 
of the oil, especially when pyrethrum had been combilwd with it. 
Evident:o of similar behavior by in-boring larvac has also be('ll ob­
served hequently in fidd-ll'('ated ('ars. Such individuals fL'NIU('utly 
moved farther dOWJl and borNl to th(' kernels of the side or middle of 
the cob, where the insecticide had not penetmtc,cl. 

That the OCClllTel1ee of husk-boring eal'wonus is more frequent in 
treated than in untreated ears is shO\vn by the·datu in table 47, taken 
from examinations of treated and check em's used in oiling expel-jments 

'l'1,BLE 47.-Relaliue proportion of corn earwonillarvae entering Irf'ated and untreated 
cars by boring through the husk, 1939 

Enrs examined Lnrvne in ears 

Stnie EnteredEntered hy boringby boring 'eahl! Per eUt" throughJ1)jgrmlts husk 

Florida: JY'u1I1ba P[I'll'enl l\'u'1l1brr lVI111lber Percent 
5,757 1.80 :1.822 0.00 2. iTreuted enrs,"" " """"""""""". """"" """"""""""" 

___ .. ~ _ ~ __ .. '" .. __ ~ ____ M_ 820 1.10 2,833 :1.42 .4Cbeck enrs"""",""",_"
New Jersey: 

'1'reat.ad enrs"""""""".,," . "-"," ","' """,,, 1),483 2.16 4. ,!54 .09 3.23 
Chclk enrs"""""" """ _""""""""" i!i4 . in \l·!i 1. 27 .51 
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Although the treated ears contained only about oIle-fifth as lllany 
living larvae per ear as did the check ears, about 1}~ times as many of 
thelll were attacked by husk-boring larvae, and neady 7 times as many 
larvae had attacked them in this way. In neither State hnd the pro­
portion of the ears affected by husk-boring earworms been sufficient to 
cause material loss. 

Since migrating earworms often are repelled from entering the silks 
of treated ears, but bore through the husk directly to tbe kernels,.and 
because larvae having such habits might be numerous when population 
levels are high, this difficulty could be met by applying the oil­
insecticide to all ears in a field irrespective of their marketability, in 
order to kill as many as possible of the earworms and thus greatly 
reduce the number likely to migrate. 

EFFECT OF INSECTICIDES ON FLAVOR OF SWEET·CORN EARS 

Next in importance to its effectiveness in protec.ting sweet-corn ears 
against injury by eltr:worms is the requirement that an insecticide 
letwe no resicllw on the kerneb which can be detected OJ" objected to by 
consumers of green COI'll. Although pyrethmm extmct imparts a 
light-brown color to whi te oil, it lettves no detectable residue in any part ­
of treated ears, and most of the otlit'r chemicals which have been dis­
cllssed arc as colorless tLS the oil with "which they were combined. 
1)ichlol'oethyl ether- could sometimes be detected by odor or taste 
when eYapomtioll from the eaTS had been tLt too slow a, rate to rid the 
em's of it by the time of roasting-cal' harvest. 

Although treated enrs had been eaten by the writor and a few other 
persons sillce the beginning of the studies of insecticidal control of the 
earWOl'll1, it seemed desira,ble to obtain the reaction from i1 wider field 
by asking' lllany persons to eat trented NLrs and report on their flavor. 
To this end, during the spring of 1940,784 treated eat'S were distributed 
in 93 sepnrate lots to 22 ta<;ters; during the summpr of 1940, 1,548 
trented cars were distribu tNI ill 209 separate lots to 78 tastprs; and 
during the spring of 1941, 626 tl'('H,ted ears were distributed in 65 
sepal'nte lots to 32 tasters, In all, 2,958 ears were distributed in 367 
different lots, or an average of 8 eiU'S pCI' 10/i, to 124 different persons. 

Since an iwemge of about 3 JWl'sons shared the eating of the ears 
received by each taster, at least :372 different pC1'sons ate the treated 
ears. The tasters ranged from corporation presidents to farm labore,.s, 
and among those who would be expected to be more critical were 
several chemists, 26 entomologists, seveml scientists in other fields, 
and a number of growers.of swoet corn. Some tasters knew that the 
eat'S they "oceived had been treated, whel'etLs others did not. It was 
found that the sense of taste appar-ently varied gr'eatly as between 
persons. Some tasters "who ate miLlly ('ars clctectedllo residue at all, 
although the writer did. One chemist iLlwnys recognized enrs to which 
dichloroethyl ether hnd been applied, nnd the sincerity of his reports 
was tested by distribution of untl'ented eu,1'S among those he sampled, 
and on these hc found no llllllsun,l flavol'. Some of the scientists were 
somewhat more critical than were the ordinary consumers, as shown 
b:r the ratio of residue detection by them and by other persons. 

A general Slimmal'Y of tlJe }'csults of tasting sweet-corn cars to 
,vhich white oil containing insecticides had been applied from 1 to 2 
weeks before harvpst, showed that, other than for one report of residue 
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detection on ears to which oll-trichloromethane had been applied, 
which the writer believes was imaginary, no residues were detected by 
tasters except in 13 cases on ears to whicll oil-dichloroethyl ether had 
been applied and in2 cn,ses in which oil-methyl isobu!,yl ketone had 
been applied. 

A study of thl.' riLte of penetration of mineral oils into ears of Golden 
Cross Bantam sweet corn (table 17), sho\\'('(l that oil of 125-13.5 
seconds viscosity reachl.'d till.' cobs of all ('iU'S to which it was npplied, 
and that oil of 200-210 seconds viscosity reached the cobs of 9.5 pel'cl.'nt 
of the en.rs. Almost nIl the oil thiLt renC'1ws thl.' cobs is deposited on 
the top inch in cal's lHwing iLvcrnge husk covernge nnd grown under 
usunl conditions. '1'hl' ,insecticidn,l l'E'sicilwS found usually were on 
this part of the cob. SillC:P the kernels ,in thi~ part of the ear usually 
are smaller than on oth('J' parts, and the tip oi:tl'n is trimmed 01' broken 
off before the ronsting ei\.)'s ttl'l' served, tlw slight residues that might 
remain would be eliminated before the eOI'll wns en,ten. 

In the. tests l'efelTP(i to in the pl'l'\'iolls pnmgmph l'('siciul.'s were 
found 011 31 lots of corn eontn.inillg 8.4 pel'eent of thc ('aI's tasted. 
However, sin('1.' l'Psitiue wus often reported from only a single l'iU' and 
l'fLl'chT from nIl the eal's of n lol, tIlt' aeltwl llull1l)('1' of CHI'S on which 
residllC wns dde<itl.'d pro\)n hly \\-ns bet\\'N'lt 2 nnd :3 percent of those 
eaten by tasters. 

FAC'l'OHS J;\,VOLYED I:"' ])EI'05IT A~D HETE:'i'TIO;\, OF RESIDUES OF 

DICHLOHOETIlYL ETII Ell • 
In the spring of 1940, ill Flol'idft, l'('sidul.' was detectable in ('nrs to 

which oil of 250-260 s('('onds yiscosity conUtiuing :3 percent of dichlol'o­
cthyl ethel' hnd b('('11 nppliNI but llOt in l'fLrS to wbich lighter oils 
contn.ining tltis pel.'e('11 Utgl.' hnd \W(,11 ilpplil.'d. 

In til(' summl'I', in :Nrw ,Jersl'Y. 110 I'('sidul' wns dett'et('d on eal's 
receiv,ing oil of 12;)~1:3i5 s('con(\s \~is('osity eOlltnining 1 ]x'l'eent of the 
chemienl, bUl WtlS dl'tt'eh'd 011 somc' pm's to which oil containillg 
1~6 or 2 pl.'l'('ent of thc' ('Iwmicnl had Iwcn applil.'d, nnd on 10 perc('ut 
of the lots of ('HI'S I'('('('iying oil containing 2;~ or:3 pl.'l'e!:'nt of till' chl'mi­
cal; hcnc(', l'l'sidul.'s WI.'I'(, drt('cted mon' frl'quently on tl'eiltt'd l'nrs as 
tLI.' eOllc('Hil'ntion of til(' ('\l('mical used in th(' oil was incl'l'ns('(l. 

R('siC\u(' wns dl.'t('etc,d 011 pars to wbieh a dosngl.' of 1 ml. of oil of 
125-J35 se('onds yiseosity ('ontaining 3 Pl.'l'CCJlt of dieblororthyl I.'tiler 
had bel.'n npplied, but no11(' wns det('ctl.'d on eal's which I'ceeiycd 
0.50 Ot' 0.76 ml. of this mLxtul'e. 

No 1'1.'1ation was obsl.'t'vl'd \Jetw(,Cll till.' pl:1(,1.' of libel'nUol1 of dosngc 

mul th(' fl'eqUt'l1ey of drtection of residues. 


1'1)11': 0.1' AI.'PLICATION ,'ND TE~IP.EHATUHE 

As shown in tnb1c' 48, r('sicllles W('I'I.' deiccted 1'I'equc'ntly when the.I.' 

per" ,lcls betw(;'('n h·el1.tm ell t flnd harvest \\'I.'re short, bu t pL'Opol'tionatcly, 
less often us the pcriod \)('tween applicH tion und harvest was longer. 

J 
\ 
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TABLE 48.-Freqllency of detection of residue oj oil containing froln 1 to 3 percent 
of dichloroethyl ether on kernels of sweel-corro ears, In relation to length of the period 
between application of the 'insecticide (mel roastin(l-ear harvest, spri1t(l (md sltlll'll!er, 
1,940 

I ' 
! r \ Lots in Lots 0 cars j which rcsi. 

I'l'riod betw~l'n (renlIJlenl IInrl hurns! (dill'S) I 	
I 

I ent(!n by' ; duns were 
I tnstNS f detected 

---------, 

1 'l'he intcn'nls IIr~ for rull dllrs or eXllctly 2·\ hours. A period or Il dllrs nnd 2 hours Would he included 
in the line (j to 8 dnrs. 

From tlH'l"Illograph charts for tht' sprillg and summer of 1940, 
made in tll0 vicinity of Lhe fields ill which some of the experiments 
were plaeed, totals w('rC' eomputed of tilt' t'l.eeumul:Lted degree-hours 
Fahrenheit above zeL'O for till' periods bt'tween npplicatioll of insec­
ticides and harvest of ('aell lot of ('nrs. 'l'hes(' totals ranged from 
6,269.1 to 2:~,653.7. The l"('eords for both s(,aSOJJS werc grouljed in 
3 dasses in which the nccum lllatt'd clegI'N'-hoUfS ranged from 6,001 
to 12,000, from 12,001 to 18,000, and from 18,001 to 24,000. Of thc 
275 lots of ears illcJudc'd in tabl!' 48, 12 fell ill til(' first dnss, and on 41.7 
pf~rcent of thl'se l"rsidul's ,W'r(, deteet('d; 178 lots fPll in tbe seeond class] 
Oll 12.4 perecut of wbicb l'csidu('s w('re dl'tc'elNI; and 85 lots fcll in the 
third dass, on :3.5 pcrcf'nt of which residu('s werr dl'tt'cted. 

Observations dul'ing the summ('r of 1940 juciieat.ed that residues of 
oil-dichloroeth}7l ('tiler ~were mOl"(' likely to be left on eaTS that had 
devdoped mpidly tlwn on those of vnrieties which developed more 
slowly, nncl tlHlt t.he odor of dichloroethyl C'thel' persisted longer iu the 
silks of enrs bn,ving light husks tbn 11 in the silks of ears hn,ying loose 
husks. An odor in tlJ(' silks at timc' of hlll'vest, however, did not 
imply that tIl(' k(,l'l1els would be nffecte(i, for in tIl(' ears having tight 
husks most of the dosage l"('mllin('d in til(' silk mnss .and little of it 
r('ached til(' kel"l1els; wheretlS in l'al'S having loose husks, the dosage 
tended to run through the silks Ilnd be deposited on the kernels. It is 
probable, howevel:, thnJ evapomtion of dichloroethyl ('ther from ears 
having loose husks wns more rupid. thiln from those 11:tvillg tight husks. 

PItOIUULE CAUSES OF IlES[()UES 

'fhc reported residues of oil-dichloroethyl ethel' OIl the kernels at 
time of harvest probubly were due to faulty npplicntion of the insecti­
cide. When oil of 125-135 seconds \rjscosity contnining 2 percent of 
dichloroethyl ethel' (the percentage recommended) hild been applied 
at a dosage of 0.75 1111. pel' eur just nIter wilting of thu silks, mel by 
means of~a pwnp oiler til(' spou!' of whieh wus inserted into the tip 
of the ear for no more than )~ inch, residues were detected on very 
few ears, and then only by persons having an unusually keen sense of 

; 
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tnst;c, 'When the insecticide is mixed carelessly into the oil so that a 
much higher concentration than 2 percent is put into the oil, and 
when the mixture is applied Ilt twice the recommended dosage, or 
through poor timing is appliNl only a fe\\" d:'LYs be!'OI't' harvest, insecti­
cidal residues mn,)"," btl ('xpeetNI to oecul' on some of tlw tl'eah,d ellrs, 
Cool, wet pet'ioc!s, during which dichlol'ocih~rl ether ('vapomtes 
slowly, seem to btl espN:iaHy ItHzll!'dollS, but such wcntllpr does not 
usuuHy persist dming the elltire period wllen ('nrs are deVeloping, 

SUCCESSFUL COJ\BIEIlCIAL CSE 

That oiI-dichlOl'ol'lhyl ('the!' is an effcetive ins('ctitide, !'l'usollably 
safe to uSt' by gI'OW('l'S of swpd ('01'11, is shown by n <;omm{'l'eial iLppli­
cation nt 'Villclflll(/, N, .r.. during thp slImm(,1' of HHO, The grower 
who made the Hppliealion pl'Odu('(,d :tbout 12 lIeL'('S of )'lnule's Lead 
All swcct eorll in su('('C'ssiy(' plalllings, to thl' ('HI'S of most of which 
whitc' oil of 125-135 seeo.llds vis{'osi toY ('Oil tai flillg 2 p(>l'ccn t of dichlol'O­
ethyl ethcl' was npplied by uSP of pUl11p-oilp!'s in kllHPSllCk assembly. 
Thc entire CfOp, consisting of mol.'p than HO,OOO ears, was Ultu'kctecl 
in thp city of ViJJP!ulltl and WflS consumed Iocllli,Y. .:\.lthough pl'l1cti­
cully ull th(' untt'('ilt('(1 PHI'S \\·PI'(, inf('stpd by ('HI'WOl'll1S, more than 
80 pcrccnt of those trented with oil-diehl.ol'oelil,vl C'till'l.' W('l'C pro­
tected, und Jlot n.singh' ('ompJnint of illsf'cticidllll'l'sidu(' wHsl'eccin'd, 

UELATW1\ OF (}ILL\G TO POLLI \?ATW;\ ANI) KEHNEL 
DEYELOJ~~lEJ\"T 

In the purli('sl stu<iips with mil1l'J'nl oil it WllS obs(>.1'\'('(1 OInt jnter­
ferellce with pollination O('('UlTl'd whrn thl' oil was applied too soon 
nft(>l' silk CXpOSlIl'\', How('Yl'r, sillt,p it \\':1S grlll'I'nlly bC'liC'\"l'd that 
pollination o ('l'Ul'l'NI l){'fol'l' the third or fourth day HJte!' silk C'XPOSIlI'C 
it sC'cmcd pl'obnbll' thal this difficulty ('ould b(, nwt by suitable liming 
of applieatiollS, '1'0 gain ilifonnntioll 011 t his point ('nt's of Snowflnkp 
e01'n Wl're oih'd Oil thl' <lH,Y of fil'st silk ('XPOSlll'(' and 011 \) sllc('C'ssi\'e 
days tilel'enftt'r (table 40), 

TARLI,; 4f),-1~{rr('! on "('vciol'lI/"Il! oJ kernels oJ SlIou:flakr rQUSUIl{/-I'(/r ('orll of thl! 
appl£cation oj Il'hilt' oil (~f j(}()-.JIO se('orlds t'l:sm,~i!!f /1'0111 Iltr I,s! 10 illl! 10th 'da!fs 
after silk,~ 7l'1'1'('~IJlosrd, l)ade Cot/It/Y, Fl(l" 19.38 

IOilllJllllipd :'I;\[('h IS to 2; ;I'll ,$ ['''ll1lil1ed March ~Jf 

COI'1Sl'l'uth·l' dnys ntwl" 
$ilk exposun' 

i EnrR IIt\\'. i 
jug: froUl 
2.1l0 7.1 
l)(IrC'(lnt 
otlh['

kl'rtwls 
Ih'\'l')OPI.',1 

J~nr!\ lw\~­
JUg frow 
iii tn 11111 
IWr('put 
o(ti1l' 
kl'nll'is 

(jl'q')upl',1 

COHspeulh'(' dll,Ys nn~'r 
:dlk pXf>osun' 

Ears ht\\'- t I~Hrs hl1\,'­
jJW frOIll jug from 
~.; tl) i5 , 70 to 100 

tWrHleut I Iwrrent 
of the I ()[tlll' 

1"'rlll'ls ) k"rlwls
dcn'loPl'(1 ' r!("'('lol1('d 

I ' ..... ___ . ____ ._.' 
2••.••. ___ ....... _ 
3••.•• _. ",_", _ 

40 
~n 
I)(} 

(~I 

!?O 
.1(1 

, fL 
i 

, S . 
U _ 

Perce II I 
JI){) 

!~) 
!H) 
7ll 

,,A verug:(l for nr~l, 
three dnys ....... , 

,,,"._~O=~_=_~,,, ."""",..=".,.. 

lG JOO 

\11,4 
92 

'10 enrs were oill'tl (Inily. '1'11<' !ir~t d'l~' of recurd w~~ the dny 011 which the silk !irst appeared, 
t 25 check curs Wert.~ IlxHluilllCd. 
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It appears that the silks had been completely pollinnted before the 
fourth day, for enrs oiled then W('t'O ns perfectly fprtiJized ns were those 
that received oil on any successive day. The effect of oil application 
before pollination was completed is shown in figure 9. An car of 
Golden Giant sw('ct COl'll to which oil wus applied Intel' t.hall the third 
day ut'tet' silk exposlll'(, is shown ill figul'e 10, 

FIG~HJ~ g.-Injury 10 ;,;wNI-('orll ('ar~ by mill('ml oil applied too 150011 after silk 
exposure. Thl' t\\'o pari" 10 Ihl' .left \\'el'(, oilNI on about (\1(' seeond, alld the two 
ears to tll( right WPI'(, oil('(1 on abollt till' third day Mler ~ilk pxpO~lIrc. Dade 
County. 1·'ln., 1039. 

Gsuully silks h:l.V(1 1w('011w pollillated W1H'11 th(l.\' bC'C'olll(' wilted and 
apIWHt· limp, but this is not always tntl'. In many sweet-corll enrs 
tllP tip 1,('l'l1dR ol'dinarily do not develop, ami ",iJN) oiled ('lll'S UTe 
found in this cOL1dit.ion the fil'Rt infl"l'l'n('(' is thnt thl' oil Of' tiJt' insecti­
cid(' it ('ontains wns t'pspollsibll'. [ll east's whel't' applicntioll wus j)l'e­
mntul'e it is In/(' t.hnt. tht' oil hns I)('('n ObS('f'VNI to injun' sonw of the 
tip kel'llcls 01' wilel'l' oil-diehlQl'odhyl ('ther had bN'!l npplied to yellow 
val'ieti('s til(' oil hilS lWt'11 ohsl'rVl'd to d)nng(' Ul(' coloI' of SOIllt' of them. 
An lIndeveloped tip s('("ms to be' ciJuf'actl'rislic of SO.llH' varieties of 
SWl"l't co I'll , howl'v('('; for exampJ.c., Golden Cross Bnnlnm. Some 
sweet-corll breedcl'R bdieyt' this to 1)(1 a ht'l'editnf',Y chlll'llctel' in some 
cns('s. 

Although the' wl'itel' has seen fields of swcC'l COl'll, including one of 
Golden Cl'OSS Bnntam, in wllich ('.V('(',Y oiled NIT was fillNI completely 
with perfectly dl'vdolWd kel'lleis, and mallY cns('s of oiled ent'S that 
appl'onchecL this condition, this has not usually b(I(,1l truC'. The most 
difficult fudol' involved consists of a regrowth of the cobs 01' Rweet-COJ'1l 

J)i 
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FralIR!, .1O.-Ear of Golden Giallt; Hwect corn to Wllicll miJJcml oil wus applied 
after the silks were wilted. This enr recei yed little inj my from the oil applica­
tion and was protected against earworms. Dade Connty, Fla., 1939, 
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CIlI'S, beginning a few days, or Hvcn a week 01' morc, aftcL' the first growth 
was madc, This regrowth is characterized by the appearance of fresh 
silk at a time when the original growth has been pollinuted, hus wilted, 
or hus turned completel:y bL'own, In figure 11 cal's ure shown in which 
this rcgrowth wus considemblc, 

FWllW:: 11.-Swcct-CO\'l\ ('an, .in \\'hich a lar~e regrowth of the cob occurred, re­
sulting in exposure of a lal'g(' lllas;; of new silk at a time when the first growth of 
silk was completely brow'ned, Xew Jp.rsey, 1941. 
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Sometimes, but not always, this regrowth of the cob and silk results 
from the stimulation afforded by min following a, period of dryweatllCl'. 
It seems to be more pl'l~vu,lent during some yefl.l's than others, {md in,:~ 
1941 it was pfl.l'tiC'lIlady so, being observed by the wl'itCl.' in Florida ~ 
during 1ln,y, in North Curolina dming Jllne, unci in Nf'w Jel's(ly during 
August Itnd SeptembeL', in etlCh ('ns(' being du(', appnl'l'ntly, to min 
following dl'y w('nt1H'I', In 1940 tL field of Golden CI'OSS Balllu,m com 
was obsPl'v('d in N('w Jersey, to which 110 oil hn,d lWt'll appli(,d, in 
which this regl'owth of the' ('ob equnllc,d ill ('xU'nl tilt' fil'st growt.h, 
By the tinw th(' s('C'ond growth of silk appNlI'l'd, pollell was no longer 
being slwd, hen('(' the ('obs of mnny ('ill'S bOL'(l 1IIlf('l'tiliz('d kl'rllels on 
the uppel' hnlL 111 this CUSP, (llso, the' ['('growth npP:1I'elitly was cn.used 
by It rain after a long Iwrio!! of hot, dry w('ntlH'I', B('C'[UlSf' this ('ondi­
tion was so p['('vlIl('nt during Augllst nnd S('pkmlw[' W41, nil til(' ex­
pl'l'imentnl flppliC'nlions or oil w(,[,p dl'ln.Yl'd ulllil nhout n, W(I('1\: 1)('l'ol'e 
roasting-Nt(· baI'Y('st--tiw lis, lhc' oil wns appl ied npproximfttdy 2 
w('eks u.i't('r silks Wt'I'(' li['flt l'xpos(I(1 hy til(' <':lI'S. .IiJven thell [thou\' 1 
inch of til(' lip of some ears hol'(> lInd('v('/oped kernels, hut they would 
hn.v(' been hnl.Tl'1l :1nyhow, ('\'('n if till'S" h:ld not iW('[l oikd. 

'Yhen silk is thus C'xpos{'d during lwo 01' mol'l' 1)(,l'iods, til(l Hpplicn­
lion of oiilns('('tirid('s ufil'r til!' first silk ('xposur(' Sf'l'mS to inll'dl'rc 
with pollinatioll of tll(l silks lIwl :lppNll' 1l1tt'1' on :11)(1 oftl'!) is n prin('ipnl 
reason why oiling in('I'Pnsl'S thl' 1\111111)(,1' of ul)(l('v('loped tips ulldpl' 
S0111(' ('onditiolls, SWf'pt-('orll VHl'idi('s should 1)(' /'Xlllllilll'c! (']'iti('illly 
to d('iN!I1i[H' thos(' lllnt 111'(' subjN't to rpgrowth of silk and tl)(IL'l'fol:(1 
un' not g('/H'I'lIIl'y sllilllblf' J'OI' (,Olltl'OJ hy oiliJJg, ~ludi('s might also 41 
1)(' mild(, to dl'll'l'l11ilH' wlldllpL' nutritiollal f:1C'iOI'S HI'(' involv('d ilnd' 
wlwtlH'l' this ('oDdition ('nil ]w ('oJ'l'p('«('d b,'- irnpro\'C'd I'N'ding of the 
crop, 

Sin('l' ul).lrl'!llC'd sw('d-('o!'l1 (I:II'S 01'[(,1l IH'I\I' n small hut YHl'inblr 

portion of ulH!C'v(llopr,d tip find ,vel :\1'(' J'{'ndily mHrk('tahll', it is not. 

h('li('v('(1 that oill'd PHI'S will h(' I(lss fH'(,pptnbll' ('v('n iJ, in S011W C'uses, 

slightlymor(' of tll!' lip is unc\l'vl'lol)('11. II is usunlly :I!hisnblp 10 

apply oil i!lsl'eti('id('~, !lot imnll'dial<'l,Y nfll'1' silk \\'illin~, hut nne'l' 

nn inll'['\':d of about 1 w('('1i: nflpl' silk ('XPOSUI'(" d(']wnding on till' 

locntion of till' Inn'ap wilhin lIl(' ('HI'S :IS d<'l(ll'IlIin!'d by o('c:lsionul 

('xmnillfltioIlH. Appli('u lions, I)()w('v!'r, should 1)(' llHldl: iJl'fol'p the 

lilrvn(' b('gin to rpu('\1 til(' klll'lWls of l1H1ny l'nl·~. Ohs('['\'nlion of the 

silks or n field will sho", whl'thl'r :1 r('~r()\\'th of silk sudl tiS bus b(lcn 

dpscrilwd is tnking pltH'(', nnd oil tI ppli(,fI t ions en n 1)(' sche(\ uled 

nccol'llingly, 


In fl, p['('lillliIlHI'.\' i!l\'(·stign.lioll dur.·illg the' SlmmW[' of 1041, st'/'ies of 
ettrs of ('omm!'I'einl plnulin~s of hyhrid Y('l1()\,' Dl'lll fi(l[d com, Oolden 
Cross BnllUnll SW(I('t ('0 l'Il , :lIld of n s(·ed-produdion planting of 
Yellow Counll'.V O('ntleman SW('('t ('ol'n r('(,l'iq,d t\ppli('ntions of 0,75 
Illl. of oil ('ontninill!! ins('cti('id('s npplied at n tillll' Wh('ll the silks 
were wiltl'd 01' whl'll" tilt'ir lips had tUl'nl'l1 bl'own, Thl' ills(lcticicl('st 
used ill wlrite oil of 125~1 a5 s('('onds \·is('ositX ('o/l1<lil1l'c! 1, l}~, 2, 2'2, 
find 3 pCI'('ent of dichlorol'lhyl (,ther, and 0,2 IW['('enl of pYl'dhl'ins, 
In Ildditiol1, n ('omm(')'cill I oil-pyrethrum mixtlll'(' Wi~S 1ISNI. !,hcse 
elll'S Wl'n' hHI'Vl'sll'd itS s(l('d ('01'1\, iI,boul n month nttl'!' thl' 011 had 
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been fipplied, find taken indoors. Germination l('sts wcr!' mfide 
about a month after hnrvest. Thre!' efirs from eneh treatment were 
selected find 10 kel"nels from each of tlll·e!' loeations-the side, middle 
nnd blltt of ench ear-wen' plueed in "rug-doll" gprmiufitors. For 
nil treated curs 88.6 pereent sidp, 95.2 p('rc('nt middl!', lind 94.2 
percent butt kenwls gPI·minutrci, und for tlH' c\tpeks 99.2 l)Prcent 
side, 85.0 perc!'11 t llliddl<" und 92.5 -pcrcC'n t bu tt k('rl1('ls g('rminntcd. 
No sigpificant difTerellep nppellrcd in tilt' rnl(\ of g<'rminnlion oJ kernels 
thnt receivcd npplieutions of nlly of tll(' mntC'riuls I1H'ntionNI, nud the 
evideu('(' did not show thut til(' oil ('ontnining insP('licir/p lInd nffrcted 
ndvcrseiy til(' vinbility of tilp kPl."npls. 

COMMERCIAL PHACTICABILITY OF ,\111\ EHAL.OI.L 

TI{EATMENT 


Th!'rl' un' s('vprnl fPHsons why tli(' liSP of till' min(,l"Hl-oil method of 
protecting SWN'i-COlTl t'H rs ngnilist i nj ur.\' by (,:ll"\\"Ol"lnS s('(~ms prncticd 
in tll(' protluetion of mllrkl'l or ilonH'-grown gn'('n ('01'11. A single 
npplicnlion suffice'S (wr enr, nOI1<' of tilf' oil or oil eonlnining nn in­
srclieidr 11(.'(1(1 1)(' lost UII"ough run-ofT, pnrs CiHI be oil('d mpidly using 
simple, illC'x(wnsin' equipnH'nt, find thp CORts of lnbor itnd milterinls 
involvNI 1)('r nnl' nrl' low itS ('omp:u·('(1 with thl' profits rculized from 
the incrcns('d production of, and higlwr pric(' oillninnblf' for, worm-ft"ee 
l'nrs. 


RATE OF OILlC'G EAHS 


All inv('slignlion of till' ralp nt which oil. could bp npplied to sw('!'t­
COl'l1 purs \\'!tpn a forep oil('r wus uSt'd wns mndp during tIl(' summer 
of 1988. TIl(' lim!.' ("on:;ullwd in ll"l'ating JOO pars rallgNI Iwtwccn 
2)~ I1nd 31~ millul('s. LoU; of I,DO() purs \\'('I'P oilpel in un twemge of 
h'ss tlliln 40 minulps. At this rat<' oil. eould 1)(, applil'cI to an uet"(' of 
torn (9,000 ('firs ()('I' :lCT!') in about Ii houl's by a !"l'asol1l1bly rnpid 
worker. FOI' mosl farm work!'!'s til(' rut<' would Ill' about 1 n(,l'e a diLY, 
but this dl'(wnds Oil til(' uniformity of silk ('XPOSIII'(, hy th(' pars nnd the 
spuc"ing of tlH' plunts" 'I'll!' work is slow('r when HppliC'iltiol1s IU"C 

lllitdp to ('UI'S of OP('Il-pollillfttl'd \'HI."i<'lips tllnt l'Xpos(' "ilks OW'I" u pC'riod 
of 1 or:2 w('('ks and in n('lels wilt'I·1' ('HI·S in till' prop"r slllgP oJ dl'velop­
mC'lll for oilillg nrp spl'pnd f:lrtlll'r npnrl. In till' ('nst' of hybrid 
vnrit'li('s, Sllch ns Gold(llJ Cross Balltam, ('ill'S ('an h(' tn':lted rnpidly 
])('enus(' Il!'ndy all will bp I·pad.\' for oiling fIt OIlP tinlt'. 

·PEHGE;\"TM:t~ OF EAHS REA!)" FOtt OILI;\"C AT O;\"I': TDIE 

EXllminutiolls tlnd ('ollnts ill lipid" of Golckn Cross Bnntnm corn 
hn,y(' shown that wlwl"(' dl'vl'lopnWllt of thl' pi:llltS has b('(,11 uniform, 
ns mflny us 80 ()('IT('llt of til(' (lill'S may ()(' 1'('11(ly for oiling nl one tin1l'; 
thnt is, tlH' 8ilks hnv(' wilu\d 01' tiH'il' lips hnvp tm'lH'd brown. 'rhe 
r('mnining 20 ()(,I'(,(,lIt nn' IlPHrly l'qulllly diyidpd into pars with silks 
wholly browJlNI thnt Iln' too :ld\'Hllc{'(1 for oiling and eill'S thut benr 
fn'sh, ullwiltt'd silks tlmt 111'(' too young for oiling. end!'r t1H'se con­
ditions it will b(' mOrt' profitn.blp to oil in 01H' trip through til(' field 
all the cnrs, .tne/uding thosl' thnt an' bl'yond 01" htlv(' not yd I'eflched 
tIl(' optimum sing<' of growth for oiling, rnther than 10 I11nk(' a second 
trip to treilt H. remnining smlll! number of ('ill'S. 'rhe loss from ears 
oiled whl'll too young \\'iIl pl"Obnl>lr lH' kss thnn tIl<' (lost of 11 second 
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I~ 	 trip through the field to oil the youngest ears. 'Yherc development 
of the plants of hybrid varieties is not uniform, as in fields wherp the 
soil is vl11:iab1e, nncl cspecillny in tIl<' cuse of open-pollinated varieties, 
two 01' mOl'e trips through a field nn~ nCC('SSill'Y to trcat a suitably high 
percentaO'(' of t1~r cnrs. It follo\\'s that thr cars cnn be oiled at least 
cost for labor nnd prohably with most profit to gl'OWC1'S, if hybrid 
varieties 'Nhosp plnllts cl('vclop !Ind ('Xpos(' silks lInifol'm~y arc s('lccted 
for plnnting, 

COST OF 01 L ,\~() J..i'\SEC1:ICII)E~ 

'Yhill' oil of 125-135 sceonds vis('ositv costs bctwe('11 75 nnd 85 ccnts 
per gallon. The cost of diehI01'O('thyl'ptllcl'llfls herll l'ellSolw.ble, Ilnd 
it call 1)(' ltdd('d to oil itL nn l'xppn<iitmc of nhollt G ('pnls prl' gallon, 
when lls('d ilt thp rnte of 2 1)('1'('('111 by VOlllllH'. Pyrdlll'lllll is more 
expensivc, and til(' addition of 0.2 perccnt pyrethrins to oil hns 
inc1'('nscd thr cost b.\> nL jpl18t 40 {'('!Its 1)('1' gnllon. III thl' inv('stigl1­
tions of oil-pyn·thrins it WHS round thnt nlthough t1H' 1::1t(' of pl'otection 
ufIOl'c\rd sw('Pt-<'oJ')) PIll'S hom pill'WOl'mS jncr(,Hs('d in proportion ilS 
the pel'('('lltngp ('on[l'nt or pyrl'thrins in oilmngrd from 0.1 to O,G 
pCI:ccnt, u cone('n tm lion oj' 0.2 J)(,1'('('Jll pl'oiJn bJ,\' wns the.' most prllctic:)l 
from tl)(' ('omhin!'d standpoint or ("fl'peiinn('s;; nnd eost. Dntn, on 
th<' cost of oiling 111'(' giv('n ill ulbh~ 50. 

lt WitS found thal th(' nddiiion of 0.1 pC1'cpnl of p~T(!thl'ins to oil 
I'('SIlW'(] ill all iIH'I'('ns(' or nUl lWl'('cnl in ('nl'S pl'oteet(,d ngninst en1'­
worms 01'('1' tilt' 1'n It' of Ill'ol('elioll ufl'ol'ded by oil uloll!'. At nn incrcase 
in cost pel' ncl'(, of i{O ('('nt8 1'01' ll'Plltlll('Il[, thjs gilVl'. n, pJ'ohn.bIe neldcl! 
rcturn of SHL2;j wilPIl ('Orll sold. 1'01' Ilwdium pL'i('('s. Addilioll of 0.2 
pct'cpn~ of PYl'plill'ins to till' nil ill('I'P;lSNl til(' ntllnl)(,l' of prot('('tC'd curs 
by 20.1 [If'l'C'pnl 0'"('1' thnt oblilinpd by IIS(' 0[' oil nlol1(' Iwd, at nn 
inel'cns(' of $l,nO [)(,I' He\'(' in ('ost of tl'('nt.nwnt, gil,"!' fl. probflbll' fielded 
tetum of £2Ul3. Thi~ l'lll(' of p.n'ethrin contpnt in. oil, n.s compnTed 
with n. 0.1 ]H'rc(,llt ('ontl'nt, result('(l in nn ill('rp:ls(\ of 7.2 percent in 
prot(,(,tC'd ('nrs nn(i, nl nn ndd£'cl eost of ~() ('('Ills for trl'lllment, g:flV(' it 
prohnhh' nddl'<il'l'llll'!\ or $;j.HX[)('1' Hel'('. Addition of o.a percent of 
p},rcthl'ins to oil, Us ('ompnl'NI with 0.2 [)('I:('(,11t pyr(,tIII'In content, 
rcsulted in 11 fUrth(')' prohnhle incl'etlsed rdul'll of $1.:3G PN' nCl'C nt 
!l1('diul1l p1'i('('s. 

];-;-com, RECEIVED B~ GIIO" EllS 

The jlrilclicnl nnd final tpst tll:l\. dl'tc'I'mirl('s wllPtlH'1' tIll' millN'nl-oil 
trentnwnt fo!' ('nl'WOl'm contl'Ol ill sw('(·t COl'n is ('oJl1Jl1ct'<:ially pl'l1cticnl 
is tll(' incollH' l'l'eeind hr l!I'OWI'I'S for t'urs lh:tt hn \-P he'PIl Pl'otccted 
find fl./'(' w01'1I1-free iUl ('ompIH'pi/ ,,"itlt worm}' (lllrs. Such information 
wus obtnine<l in Bllrlingtoll Counlr, X .•1., in th(' SIIII1111('1' of 1939, 
during til(' (il'st 10 dn~"s of swPl'l-(,(}1'1l hlllTest. Tbl' t'{'su1ts nrc 
sUJmnnl'i7.('(l ill tul)l(' ;j1. 

Dm·jng this ppl'iod, wll('11 tIl(' pl'icl' of sw('e( ('ol'n was high, llbout 
twice ns much wns l'ee('in'd for gl.'adNl wOl'nl-fl'(,(' (':U'S as for wormy 
enrs. OJ) July 0, packs of llngrndl'd, wlliLc' sw('C't eOI'll wer(' sold foe ' 
from 75 cents Lo $1 IWI' bllshd of nbout 50 ('[U'S. During the first 
week of hUITest thc di1]'pl'enee in pric(' J'(~('('i\"Nl 1'01' worJll-l'rec find 
wormy enrs was nbout Hi ('(,Ilts pel' do~t'n. As swc('t ('01.'11 heCfl)l1e 
1110l'(, abundant, ho\\'ev('r, and ilw pri('(' (kclillPd to the !pvel of $1 or 
Ie~s pel' bushel fol' thr sdp('ied CQrll, thc diff('rcnee ill vnlue between 
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J l"prCl'ntnp:r or rors wllirh, in l\'\lwrlm(lnts in 7 llcld:-; ill tlw SU1nlHl'I' 1)[ lO:1U, ruutllhHld t"1Ii 'l'lw n\'('rngCl (·os!. or pro<iU('iIoll is n~putpd In 1)(\ uhont .$;5 prJ't1('I,('. 
: "'"OWl IrWmn() ll'ss ('ost of trPlltTllI\nL no lIylng lon'llt' III lillle of hnn'est. Y1 

2 lllls(\d on {i,OnO enrs P(\t Hrre. 
• 'I'hi~ O~lIrt' is I hI' pl'n'rllln~,' of IInillf"~I~tll'nrs in Ilw ('11I'rks. >:j'Jlllsl~d 011 011 of 200·210 s~eond$ \'is['{JsII.~·. 

IJ Aq'fllg:C t!f·' whitt' oil~ I'tlJl~ing frum l:'Ui :11tl S(\('olld~ vis(I()~ilY t((rnt~ in.i fields :of o• Hnsed on 20'Il('r('~nt pyrethrulIl ('xll'n(,1 "o~lillg nbOIl! $1;; pel' PIIl/1111, ~WCN ('01'11 clul'Ing Ilw I'iUlUlI1l'r of 1Il3!t ::e'l11clu<l\'s 11 hours of Itlllor nl $:1 per 8·holll· 'lll~' find 2 J(lIlIollS Of 111111,'rilll. 
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TABLE 51.-·Prices received by j(jrlller,~ jor' (,(II'WOI'III-j1'ee and JOI' wormy yellow 
s'weet cOJ'n at Bllrlington Coullty auctions, New J ersCI/, 1989 

Wormy curs -_.., ..,,------

Dille 01 sale 
llll~~ 

Pril'e rec.'eh·ed ll.Y' 
grower$ 

Price received hy 
, growers 

Bu~h~l~ ,_.. ,. ,____ 
sold 1 s(JItI J , 

i Per 
bushel Per ear 

JulyG _, 
Jul)' 7 " 
Jul\' 9 
Jul~' 10, 
JulylL .. ,. 
July IL. 
July 1:1., 
Jul~' 14 .. 
Jul~·l(j... , . 

I XumIJrr 
Sf, 

!l2."i 
W 
{II 

: 

1 

l!!:i 
J75 
lii! 
~(KI 
I[tt 

noilur" 
2.2.5 
2.2.., 
2.25 
I. 7fi 
1.r~1 
I.m 
Lm 
1,[/1 

1,2.i 

Cwl$ 
,1..5 
.1..5 
·1.5 
:t:i 

: 

Xllil/oer 
W:l 
l,S 
2W i 

;\.11 
ill 
:r; 

:!.'I JIJI1 
:tH III 
:\,11 m
2.:­ ·l~ 

DolllUS 
•• 25-
I. 2,') 

1.2.5 
I,m 
I. ~5 
LIJU 
,m 
,m 
,m 

Ctl//S
') I 2:, 
2.1 
1.7 
2.. 1 
1,7
to 
I.U 
1,0 

L ,0 ::.·1 J.S 

1 lIags cOlltnilled [II cOllllled ~"r$. 

, Bushels m.nlllitl(,<\ nhoul m Nlrs but w,'re 1I0t ,'"unlt'd, 


wonll-fn'p ilnd WOl'jllV (,lll'f; wnf; h'f;S. This information S!'l!ms to show 
that whrll SW('p( (·(l·rll S('!lf; 1'01' higill'1' pl'iC'(Is, p:qwlldillll'('S for thr. 
mincrnl-oil trpi\ tllll'nt would b(' proli tnbh' to til£' gl'Ow('rl>, lind this WI1S 
indicntrd fUl't\H'1' by ('('ports from wid('ly ~wpnl'nlpd s('C'tions. It is not 
unlikely that if ('OnSlUIl('I'S !'olild ohi:lin WOl'Jll-t'L'(,(' SWC('t corn tlWY 
would 'plll'chns(' mol'(' oftl'n, thur,; lJ)eJ'Pl1sing' U)(' Ckllll1nd for coni. 
This might pn'\'pnl glutting of tiJp 1l1tu'k('t, and tl\(, unprofitnble pl'ices 
thnt sOflwtimt's L'l's(llt. 
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