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SUMMARY 

Beginning in 1[)33, and continlling through 1938, investiglttions 
wel'(' ('ontiucted on till' biology and control of the cabbage looper 
(Auto[!I'(lp/l(t (n'{(88ioae (Riley) ns it o('cutTed on lettuce in the Salt 
RiYer \"alle\, Ot Arizona. 

DlIl'ing ~:l-al'S and seasons of ::'lItikient rainfall in SOllt\\('rll and 
central Arizona, wild food plauts, on which large llullIbel's of looper:=. 

>-,brC't'{\, aplwal' over the deselt an-as, and apparently the adults migrate 
~.. ""..lonp; distances betWl'l'n the cultivated. and desert areas in adjusting 
C""'UH-Il\st-h'es to the' food-plant S('qlll'l\!.~e:::,
!:9 In tlw Routhwpst two l'I'OP:; arc ~rowll year1y. The crop seeded in 
-'Sl'ptL'mlwr and l1Iarkctl'<l durj Ilg Dl'Ct'mber and e:l r1y J a11l1ary is 
:=known n:; the fall l'rop, The crop seeded in the bittel' half of Odober 
c5lln<l marketed during ~[nrch and ('ady April is known as the spring 
::::let'oj>, 

0.. The :;pring l'wi> i::. .(!rO\\'B during thl' winter \\'h('n the loopl'l' aeti\'i ­

~t it's an' at th(\ir lo\\·pSl. an(1 tl1l'l'dor(' the lettut'(' gOl-S on tIll' IllHrket 

~pl':I('ti('ally fret' of looJlel' injury, 

~-----
Z t fuhmin"(1 fOl' puhlknliol1 ~l:l.r 10. I!).I;:. 
~ .!Tht' writ.~r Ut·klltlwh·dg'I.'!'> 111,· :1~si~t:lIH'~ rPlldt'I't"t! h." I). ~\ .. Ilj)l~, \~. E. ItOlIlIH.\\", and 
~ ~\'. L~ "-iltlprmulh in hplpful :-:ut!;.:'p;..:(iolls. II)' II1Plllh('r~ of till' Ili\'isitlll of lUSt't.'t: hh"llt'ilil'u­
~t'ioll ill dN,TIIl\llitH!' \':u'ioll:{ itIS("l't:-:. ;llld h~' IIh'lIlbt!l's nf tilt' Di\'isioll of IIIS('eli<'itic 
\1 'lnnl:-o:t.ig:lltiUlI:O: in :lIHtl)"1.iu],; till' il1:-'~didtlt'$. 

http:lIHtl)"1.iu


2 TECHNICAL BULI£TIX S'l6, U, S, DEPT, OF AGlUCULTURE 

The tall crop is gl'own at n time wlll'1l the loopers IU'C morc abun­
danl:, and thcreiol'l' it is slIbj(·tt to uttaek year att(,I' ,\'l'ur, 

'flit' egt,.,rs ot the' cabbage 1001'('1' are dcpo"ited singly on eithel' side ot 
tIt(' lean's and Hla\' hah'h in frolll 3 to 10 days, TIll' newly hatched 
lal'\'a is dnsky ",Iiitp. hut tukl'::; 011 a lil!ht-green ('olo\' illlll1ediately 
aHet' t't'('ding' begins, Th(' :t't'eding lWl'iod lIIay la::;t from 10 to 50 days 
,111<1 thN,t, ilia\, be -b 01' 5 lal'\'al sta(lia, Thl' eocoons are uSllally at ­
tuched to the -ulHkl' side of the lo\\,('\, 01' ground Jc.a n's, DUl'ini the 
,'11111111(11' tht, pupal stagc may last aH f('\\, as (j days, but the l'ntil'e wint('1' 
III:I,\' bt, pass('d by SOIllC of the inseds as pupa(', 'Vith II wing spread 
of approxinmte!y V"I indl(,S tll(l adults are capable 01' ('O\'Pl'ing long 
tii:-..tallt"('S, As lIlany as :20() ('I!I!"; may be (\epoHit('d by a single fl'nlHll', 

All stagl's of tile eahbage looper an' attacked by pamsites and pred­
atm's, 7',.':dlOfII'1l/J/1I/((. min'lltum attaeks the eg'gs and effects an ap­
(ll'('('iabll' ('ontrol. taehillids attack the larnle and ptlpn(', ami bi.'lis and 
hat;; aUaek thl' adult;;, TIlt' C'ol1lbinetl efre(,t. of fhe natuml l'lwmi('s 
in the "SUIlIIlIPI' and till' practie(' oj! g'rowing I('ttuce durin/! the fall and 
\rinit'l' a II 0 \\';'; tIll' (,I'OPS to be grown with a minilllum of artifieial COI1-
ITO!. 

Littll' if nny adnlnlagl' \\'a:; gainl'd by I'pmo\'in/! the di~('al'ded 
plants fl'OIll tl1(> 1i('ltl at the tilll(' of thinning', 

.It \\'as dl'tl'l'lllinpd 1'1'0111 a stu(ly of plant-g'l'()\\'th 1'l'l'ol'Cls that I('f­
tuC'(, (" )\11<1 Ill' ITl'a tpd wi th POi"'OIlOIl'" i nseet il'ides up to with i n ;3;; to 40 
day/". "I' hal'\'l,,,t without: Il>a\'ing an oh.il'('tionabh~ )'C'sidll(' to I'('a('h 
thl' ('onSllllll'I', 

The data fol' tl1<' l'olltrol of l'abhagl' loopl'l's on leU lice \\'el'e obt:ainptl 
from field plots ranging from ·1\: to 1 aCl'e each, It \\'as determined 
Ulldl'I' till' ilTigatC'(\ ('ollditions of tIl(' South\\'('Ht that <IrITis dusts Wl'l'£' 
toxil' 1(1 tIl(' e:ibbagl' loolwl'. that C'l'yolite or paris gl'CPI\ could be lIsed 
to ('ontTol 10opl'I's on ",nmlllettu('('. and that when a mixl'(l infestation 
of loo/ll'l's and Iw('l al'lllYW(lI'mS Ol'('Ul'l'('d ealeilllll an:Pllate would be 
ilion' dl't'din' fol' ('ontl'ollin!! till' ('ombined inf('station than clrl'l'is. 
and equal to thl' l'l'yolit(> 01' till' pal'is !!I'('l'lI, ' 

Thl' I'lltp of appli('ation rall~l'd il'olll 10 to :W pOllnds per arn'. 
(Ippt'nding on thl' sizp of til£.' , plants and the kind of insl'eti('id(l, 
Thpl'(' \\,:1:- 110 appl,(,t'iabll' ditI'PI'('IH'l' ill t'II'pdi\'PIlt';;S of l'al'l,"-IIHlI'lIillg 
and latl'-l'\'('ning applieatiulls of the nll'iolls dusts, 

(Tsllall y tIll' Illlll'l' "'P\'Pl'l' danla!!l' to It'ttll('l' 1'1'0111 thl' att:l('ks of tIll' 
eahbagp inoP('I' ("0111('", imnll'diat~ly al'tPl' thl' thinning of tIlt' plants, 
and if tIlt' inf(':-.tatiOlI at that tinl(' i:- ('olltl'olh'd no flll't-h(,1' dalllagl' 
(1('('111':-, It i", tllI'l'don' pl'l'fl'I'nbll' that thl' in;';l'(,ti('idl'S Ill' applit·d 
a to ,i day" pn'\-ioll'" to thinning to a\'(li(( a ('oll('('ntmtpd atta('k Oil 

till' plant:-.. Idt "'lalldinl!' In,,!'di('idp:-: applil'c! Iwt'ol'l' thinnil!g \\'ill 
not lip PI'('H'1ll on til(' pl'udlll't thnt 1'l':ll'hp", thl' ('(JI]:-:UIlH"', 

lYJ'HOIH CTIO.\ 

It Iw:; '-'('pn kno\\'11 for nIHil,\' ,\'(,HI':' thai til(' ('a"[mgt' loopPl' (.111/0­
!l1'II/lflil hl'll.",iull (Rill',\')) 1\':1:- not ()nl~' all impoltnnt pP:-t of l'l'OP 
plant;.; of till' (,Hbllngl' fanlil." but that till' "PP('il':-: al:-:o attH('kl'd :;('\'(,I'al 
(lth!'I' ('I'O!,", inclllding It,tttl('('. bp('t.Ill'a, ('('h'I',\'. pHI':-..I('y. potato, ('otton. 
tomato, alld ",onl(' lIo\\'('l'ing plant:;, ill addition to 11Ian.\' ;.;pt'('i('''' of I\'ild 
plant;.:, .\lthough INilll'(' lIa", lIN'1I IllPlltiollP(l b,\' 1l1l1llt'I'OIl", \\'I'itpl's 
a", a ho:-t pia III of t Ill.' (':I hhag(' loopl'I', "PI'Y Iit t 1(' llH:-: h(,l'll plI hi i:-:lwd 

• 


• 




3 'rI-tE CABBAGE LOOPEI'l, A PEST OF LETTUCE IN SOUTHWES'l' 

dealing directly with the biology lind control of the loopers on lettuce, 
During the 5-y(·a1' pel'iod imllwdiarely priol' to H)3a. apparenty af­
feC'h'(l by the availability of lurge ac!'('ages of lettuce and an abundance 
of other cultivated and wild host plants, plus fllyo1'abJe climatic con­
ditions, the cabbage looper caused serious damage to lettuce grown 
under irrigation in the Salt RiYcr Valley of Arizona, 

Pl'('liminary investigations in 1933 disclosed that the lettuce growers 
were combating the looper" with some, degree of suC'cess by the appli­
ea tion of insecticides contain in,g a l's('nicn Is, but that the use of these 
matcrials late in the deyelopment of the crop very oft('ll resulted in 
tltt' pl't'sence of ha rmfull'esiclues on the marketed lettuce, 

This bulletin l'eports the results of inyestigations dl\ring the period 
from 1933 to 1938, inelusiw, on the biology, sea::;ona I OCC'lIlTenCp, alld 
(,Ol~ttol of tI\l' eabbage looper on It'ttuce in the Salt Ri,'el' Valley of 
Al'lzona, 

SEASONAL OCCURRENCE, ABUNDANCE, AND HOST-PLANT 
UELATIONSHIPS OF THE CABBAGE LOOPER IN ARIZONA 

During Ihe enrly spring. SUIII1\1el', ami early fall of 1931, observa­
IiOllH W(>l'l' made on tIw seasonal occurrence, ahullllance, a11l1 food­
plant relations of the cabbage ]oOpt'r as found throughout the culti­
\'at('(\ 1111(\ des('rt areas of south-celltral Arizona, 

Th(' rainfall 1'01' tIlt' \\'1nt('r 193+-35 was mOre than twice the IHH'lnal 
(R!!, I), Durill!! DeC'('mlwr 1934 and January, }1"'cbl'llary, and :March 
HI;15. T,~a inches of rainfall ,\'('re recorded nt Phoenix, The increased 
HIlIOt11lt o:t moistme clillsed rank growth of plants (fig, 2) oYeI.' the 
('ntin' desl'rt urcas, and the loopl'rs bred readily on a lHnnber of these 
wild plant::;, 

No sy:-;tl'1l1atie counts of thl' numbers of cabbage loopers were made 
c1l11'ing the early sprin,g of HJa5, bllt it was reeorc1ec1 that loopers Wet'f! 

Pilsily fOllnd 011 SP"l'1'll1 51)('('ies of tilt' desert plants, 
Durin!! tIl(' latt(,I' half of April tilt' plnnts dric,d rapidly. and at 

(hat tinwthl' adult moths were eiuel'gil1!! ll11d l1Ii!!rntjll!! to pla.nts that 
\\'PI'(' still flowC'l'in!! ill tll(, highl'r C'\eYatiolls, On the 5th of :May 
looper adults were too IIt11l1('1'OllS to be countl'cl a15 tll('," :tl'd on a wild 
dl'sPI'I ('OIl1po>,ite. Em'dill fal'ill()8(l Gray, which "';IS ill fnn flower 
along- l11p foothill:; ndjaN'llt to the ('lllti"ated an'as ill the Salt Ri,'er 
Ya Ill'\', 

Tit i'OIl!!:ltOllt :Ma Y a 11<1 .11111(' lO()[lt'l"s \\'ere sea rCl', A few cOllld be 
found (l11 S("'(,I':II S'IWel(';:; of plants. but ('onsidel'in!! the large llllmbe]' 
of adult:.: pn';:;('lIt a ;<llOrt t in1(> earli('1" it :>Pl'1l1ed thai' all host plllllts 
\\'ollld llan·ll{>l'n lI!'a"ily inf('s\ed, TIll' li!!:ht lan'Hl infestation seemed 
to il1<lica«' thnt UII' :t<iuHH 111i~ra!('(1 1'01: oviposition to poillt~ mOl'e 
di~lt\l11 1'1'0111 tIl(' ('tl1ti,'al('<1 al'('a~ of till' Salt Rinl' Valley, 

/)Ilrill!! ~\II!!iI~t tit£' loopl'l':i WPI'P ilIOn' lIllllI('I'Oll:; than at allY lilllt' 
~illl'P tl1\' pal'ly ::;[ll'in~, 'I'll(> S1I1I1111l'1' rains had produn'll sltilici(,lIt 
"(',([('/:llioll :l,gaill 0\'\'1' !'Ill' d(,~(,l't an'a:-: 1'01' "'idespl'e'ad hn',~ding to 
Ol'('I\I'. 

LO/)Pl'I'''; \\'1'1'(' I'padil,' foulld l!:-: fnl';];< 1;) to ;3;) mill':' fl'om :'ltltinlh'll 
;I1'\'a" ill tIlt' 11al'llIl:I l1ala Ha:>ill. \\'1ll'1'(' pUPlilalion ('OlllltS \\'\'1'(' tnkt'll 
.lul'ill!! .\U!!ll:'t frolll PI {·fi,~ /11//1/10.,(( .\. Gl'ay. ThC':-p n>('lJl'ds we're 
Illadl' at 1':111<10111 hy till> :-'\'\'I'jl-IIPI Dll'tho<\ ill (i 1(l(,:llitil'~, alll1 lan'ill' 
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were tllkenin 5 of them about till.' lmsin, 15 larval' being taken in 650 
strokt's of the lIE't. The insect !lets used were from 12 to 15 inches 
in diametl'r, with hnncllcs 2% Ie('t long. The net swept the top 
portions of the plants for :1 distanc(' of one-.fifth to one-fourth of a 
ch'de, or a strip appl'oxirnately 6 f('et long by 1 foot wide. 

The totnllooper populatiol\ 011 the plants covered with the net was 
not obtained, but the l\U\Hbers taken fL"Om the different localities were 
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FlGl:nr~ 1.-An'I·lIgp it'nllll.'ratlll·\· (broken JinC') find 11l·l.'eillitntioll (solid line) 
1hro\lghollt tltp Yl':lr Ilt Pilocnix, Ariz., aull \ll'riolls whl.'u the Slll'illg all(I fall 
props or Il.'tl UN' II rp oping [lrOlhlt'('d, wh~'n 011\('1' food plallt S II I'e IIblllltlnnr 
ill the eultinltp\l (il'rigated) :l1'l'ns, llllll when wild Iio,:ts :Ire a\"ailnllle ill the 
de~l't. 

('()nlpal'llhl(~, alld l'stablisli('d till' fact that loopers \\"1.'1'1.' bn·eding in 
lal'!.!l' Ilumbel's. T\H' \OOP('I'S takl'1l ,,"('n' .in the Iil'st all(1 S('coJHllaI'Ylll 
;:::bHlia, showing thnt a gt'Mration hnd bCl'n heglln on Pcctis pappOS(l, 
"\I'h ieh t'o\'l'I'('d la rgl' nn'as. Pn·YiollS to tIll' SUIJIIlIl'1' I'll iIlS only the 
IWrPll1l ia \ d(':::('lt bJ'ush had 1ll'1'1i growing thel'(>, a n(\ loopers had lJot 
1:1('(\11 obs('l'ved fl'('(ling on tllC'se plantl'. 

The desert :lrpas hnll hl'('n pJ'adieaIly bal'cfrom latc AIWil to 
~\lIgllst, and :1:' t11p pPI'l'lInilll bl'ush is Hot n food plant~ olle is led to 



hl'li,'\'" Iklt I it I' :Idllll~ Illi!!!":ll,' "IIII1I':1I':l\f\I'I,\ IIIII!.! .],-;:lll,'{'- ill -":!!"I'll 
III' plant-. "lIit:!I']" 1'(1" 1'1 II JlI :lilt! rill' 11\ Ipll-il jllil. 

IJllrill!.!; :--;1'1'11'11111"1' [!I:\'I, -ilnilal' "1111111- \\('1',' Ill:Idv ill tltv d,'-,'I'I 
:t1',':1- ill th,' (~II"I'II ('\'t'l'k I:a-ill I,) till' ,':I-I Ill' 111l' 1':tili\:lll'd al'I':I- (It 
II\!, :':tlt I~i\'l'l' \':tiil',\, till' Ilal'qll:l 11:11:1 1::1-111 III Illl' \\t'",t. :llld tilt' 
\\'j,'k"IlI'II!'!!, ~1:ll'illl'ltl', :llld l'al':l.li-" \':I:tt,,' :lI'I':!- III till' IIIII'II!. Till' 
!:tn:II' 111,'-,'111 :II tlti- lillll' \\l'\'t' 1'1111 !.!YlI\\lJ. \\llidl illlli":lIl't! IIl:lI a 
!!"I!I'l':lt illl! had d,'\I,IIII",tI :111.[ lh:11 "dlllt- ""11ld 1)(' "IIWI'!!ill!!' :1 1\'\\' 
\\"I'k" 1:tIt'I'11I tlpl'lI"i! "!.!!.!-lIl, 11\l' 1I'IIIh'I' lilal \\lIi1I'! Iii' _I'I,d,," Ill'l \\'('Plt 

:-;"II\"lItlll l l' \II,llld :!:I, ,\t tlti- lilill' -1111111.,'1' :1111111:11- (lit \ II(' "1'-"1'1 \\,'1'\' 

tll,\ IP!.!. ;11111 il \\:1-- 11111"111'1,\ rill' lit.' filii :llld \\ illl,'l' ;11111\1;11- III :1111'1':11' 

(Ii!.!. \1, '1'111- rlllltl phlll "lIllditlllll f"\",,tI \ III' :ltllIll-- III illi!!l'all' ttl 
till' ,'lll1i\:II,'.[ ;11',';1- III "lll:lilt -Ilil;t!,]" !tll-I- I'llI' I'!.!!.! tI"llo-iti'll\. 

I'T I 'I::·· .\ '"1""" llP ,it\\ III' :Ill ,"\tt'1l1"111 ...,l:llld Ilf 1111---( pl:tlll:"'- til' lit" 1':l1,11;I!.!p 

Illll}!1 I' lill Ill,· dt· ... t~rt 

Tlit" \111111 1":111I -I"plt-III'I' ;lllIl-,':!- 'Ilal dl-II il'llIil1lll1l' 1111' IlIlIl'l'l'- nl'\.' 
1'I"I<'Iil';I][,\ 1111' -:lllh' ,\1':1)' arlpl' ,\1':11', \\HIt "Illy -IWIt -li!.!111 IlItHlili· 
,';11 11I1I- :1- ;[)'I' ":IIH'ti 1,\ \:ll'iallllll- ill mild'all Hili I "IIIl'I' t'lill!:llit' 1'011­
,Iilllll:-, jll't",t!ill!.! ill ti!l' "\llti\;!I".! :11'(':1- 1)~Il:l\ly l'I'"I"'i't1~:l1 ;1111'\'1'11 
ratl', I"tl \\111'\1 I'lIllllili"ll- 1111 1IIl' dl'-I'I'I :tl'l' \'a\'(JI',t1dl' rill' III'I'"dill!,!', 

!!ifl'~I:II!I'lI Il[ I Ill' Il'llll"" i-tHlnll,' 1111'1'1':1-1'.1 

I':C()\()\II<" I \II'()\{T \ \<:1" 

,\ .1 ..11,,11\' IIwliJlld td' r:tlill!.! tilt' :1t'111:1I l'I'lIlll1llli,' tI:t III;! !.!I' -11-I:lil\\'11 
j,\ tilt' 1"11111'" !.!I\I\\I'!- 1'1'0111 1111' :111:lt'k~ ,.t' 11111]1"1'- 1,,1- 11111111"'11 ,'-I;lh. 
1t-III'd, Tilt, 11:IIIlI,\, ,I! t1J1' '')'''11, pi i,'l' Illll'lll;llillli-. :llId till' lilll(' 1'1.'­
11\1'1,1 !II 11l:tI'I\I'lill!,!' tI\'I'I':ll all"It'i!(~ III -I'{ n IlltJllt'I:tI'.' 1,,:--, '1'\\\' I,,~.:: 
)i; :-1:IItd,:I- !.!:ltlll'l'l'd i'I'Illll tilt' "I,illioll- ""1'1'":--,,,1 hy -I,\,!'!';!I!!!'II\\\'!'-, 
h:t-III't'l, Ida""d ;11 rl'''111.~1 III :\11 I "'I'I'I'Il! dllrill!.!' -I'lI-IIII" ,d'It,,:!\,," illl'l'-I:I­
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tion, Plants that ha\'e been weakened and that do not produce normal 
heads were not considered in these estimates, 

In the fall of 1935 approximately 10,000 acn's were seeded to lettuce 
in the Salt Hi\'er VallE'Y. of which 9.200 to 9,500 acres were sprayed or 
dusted, A pa l't of this aCi'eage l'l'cei "cd two applications, It is esti ­
mated that at $2,;30 pN i1Cl'C pel' tl'(-atl1lent tl1(>se 11lSl'dieidc appliea­
tions cost approxinwtcly $:25.000, 

The appearance of loopers on the ::::mall plauts is a dan~er signal, 
and sprayin~ alHI dusting are lx-gun at oncc, The more clHltious grow­
CI'S dust 01' spray the small lettucc whether the loopers arc prcsent or 
not. Such (,Olitrol pl'actices arc considered a 11ccessary insnr:111ce 
against a possible los~. 

l"OOD PLA~\"rS 

The culti\'atp(l fond plant); of till' cabbngp looper upon which it !lm; 
been found feeding in the Salt Rivel' Yalley arc cabbng(~. cauliflower, 
bro('('oli, ll'ttucl', ilIHS! n1'<1, tnl'ni p, radish, tomato, pea, squash, canta­
loupe, wntpl'lIIeloll, (,lICllllliJl'r. potato. sweet pea, holtyhock, and 
iinaplh'agwl, The common ,yiltl food plants that Ol'CIll' on the desert 
'Inti along watH ,'OIllH'); in tlte ntlll'~' under favoraull' ('onditions 111­
dude Nicotiml(l tl'igonophylllt Dunnl; N. glallclt Graham (trl'c 
tobn('('o), wi Id IlllHI n1'(1); (at Il'n::::t fin' spel'ies), l1lallow ();l'Vl'I'a 1specil's), 
h·8('lis('iloltzia. ('alijO/'lIim Challl, (Calitornia poppy). El'Odiwl1 ('i('U­
t(I/'hl/l/. (L.) L 'H(>I'" rl'(b;h'lIl fUn 1'('P or aIti1('I'ia, (' itl(('I/(U'tis .~t,) pioid,'s 
Hook. :111(\ Arn, (morning brilie). P"Cti8 pOpp08f1 A. Gray {('hinch­
"'('pll), Lactlli'a spp, (wild lettu('l'). and a. fl'w unknown species, The 
loopel' has h('l'n l'l·\.'onkd uiitileding on a 1\\\\lIi1t'I' of ()th(~r plnlltS. among 
which an' ('olton. be('t, C'eil'ry. and );pinllCh, 

\Yith this wide "ariely o~ eultiyated and wild plants to breed Oil, 

the food-plant sequente is so strollglyintel'wo\'PJI thut (-adl succeeding 
gelH'l'ation of loopl'rs may fil1(l sntlicient food to maintain an infestation 
that might beeonlP of outbreak proportions at allY time, 

LETJTCE-PRODUCI.XG AREAS A~D CIWP SEASOl\'SI~ THE 
SOCl'lI WEST 

In the principa1lettllce-gro\\'illg di"tri('ts of till' S()lltll\\'l'"t two ('t'ops 
of idtuC'(' al'p produ('('d yparly, Th('sp areas incillde till' Salt Rh-er 
Vallpy ami the Yuma Yalle\' ill Arizona tlllll the Impl'rial Valley in 
Calif(')l'nia (fig, 3), . . 

The spring (,l'OP of kUuce, ~rowing through the winter wh('n the 
loopl'r ad i\'iti('s are at- their lowest. is compal'ilti\'l'ly 1'1'('(' of looper 
in.iury, .\.11 oC(,:tsional lalTa nUL)' be fOllnd at all timps, but the el'op 
is hal'Y('st('d in :March or pariy ill April u('fol'P the spring infestation 
l'l':te\tl's the point of eausing dnmagl" 

InW35 a sl'ries of pxamination); to dl,tprmine thl' ",int('1' infestations 
on tIll' sprin~ erop was begun on .January 17 and eontinued through 
Fl'hl'llHL')' 20, Durin~ this l)(,l'io<1 Ii l'xalllinntions "'ere made of 50 
plants eaeh, Lots of 5 plants takpn 1\1 10 difl'PI'pnt place); about ('aeh 
fil'ld eOIl);titlltNl a sample. Only 20 ('gg;;; und 32 lanae were found, 
This was a. wry .light infl'station that nll'I'l,ly show,; that the loopers 
\\'PI'P PI'l'SNlt HIHll'l'illuinl'l1 adi\'e durin!! the wintel', 

The fa Ilemp. IWWP\'PI'. is growlI at a' tim(' when the looper,; arc np­
lll'oa('hing thl' peak or alHilHlan('p and thel't'fol'c is slIbject to more or .. 
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less se\'(~re attneks from year to yl'ar during the {'ady stages of plaut 
growth, This crop for the Dl'Cemher and .Jununry market is usually 
Sl'l'dl'd bpt\\'t'en Sl'ptembl'J" 10 and 25, and germinntion takes plnce 
within4S to 72 hours, The small plants Hlay beeome infested soon after 
they appl'al' allo\'1;' the ground (fig, 4, ~l and B). 

A moderate infestation before the plants are thinned usually causes 
110 apprl'eiable loss, as ~\'{~n more plants al'e taken out in the thinning 
o\ll'ratio1\ than IIl'e t\('stJ'oY('d by the looper, 'I"hel'eas plants destroyed 
after tlte lettuce has been thinned cnnnot be repJaced and therefore are 
a totn:l loss, 

INSECT INJURY TO LETTUCE 

Dm'.illg the early st~lge of plant dl'\'elopment lettuce may be attacked 
and severely damaged by insects at any time, There tU'C two critical 
per'iods, howerer', during ",Ii ieh the injUl',\' llIay beconw more seriolls 
than ttt other tillll'S, The first critical period comes soon after the 
plants appeal' nhO\'e the ground, when they al'e subject to the attacks 
of grasshoppers. crickets, saltmarsh caterpillars, and cntworms, The 
tln.mage from these jnsects Illtty result in a, complete loss. 

The second critical period comes imlUediately after thinning, when 
the cabbage loopers thnt were infesting the pln.nts tlint were discnrded 
find their way to and t'ongregate 011 the plants left standing (fig, 4, 0). 

At this stnge of pl:lIIt development the infestation js at Qt' is ap­
proHl'hing its maximum capaci(y for eallliing damage, One larva in 
the last. instal' mil,)' dl>stl'OY sl'\'l'ral plilnts ill :.1, short time, 'Vhen the 
plants haTl' becollle well elitnblislll'd aftN' thinning, the looper attacks 
do not lIswdly ('tl1lSe nny appl'(,t'iabll' loss. Thl' plants soon become 
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F('d'/l~: I ,I. (;"11,'1':11' il'lI' "l':I 1..1111,,(' lit'ltllIl III(' lilli" l/iill/lill!!' "l1l1l1ld Ill' I II'!!II II : 
11.;\ 1'1"'1' Ill' ,iI'w III' --111:1[\ 10'1\\\\'" 1'1';1;\," 1,,11\' tliilllH'I!: (', !!I'lll'l'lil "il'l\' Ill' lipid 
lilllll"dillll'!,l :11':.'1' IIIl- litiltllilI!!' .. I' 1111' \11;1111'. S"I,' lilt' <lhl';'I''''''' ,,1;1111'; ill 
rllt, 1'111'1'11\" :II !Ill' 111''''1' 1('1'1: Iii" flll'!"'\\" ;11 1111' I'i!!ill 1':11'1- 1)1'1'11 "11I'II"ti 1'111' 
irri~:tl i(l(L 
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}'ll1UIIE (j.-l:elH'ml \'iew of a lettuce lit'ld about 1;; days before han'est. 

establi,,;jwd and outgl'ow till' sub-.;eqlll'llt infestations (fig, 5). As a 
I'Itll' the lettul'e el"op goe~ Oil till' marlwt sho\\'ill~ \'erj' little or no looper 
injllr~"

('abbagp. loolwL's destroy ur injure It'ttllec by eonsull1ing the leaves 
01' n·gdable growth. 'Yli~'11 till' plants are small tllt,y l1lay be COIlI­

pletely l'ntl'll. Ot' tlil' terminal blll!lllay be dl'stl'oyecl 01' injured, wllich 
t'aUSt'S til(' plant to dl'\,plop axilhll'y buds that usually do not produce 

FiGl'lIt: G,-Th.. INlII(,(' Illallt on t.IH' Il'fl will not produce ."1 nOl'Inal markctablt~ 
hcad on al'('('\1Il1 I.f in:;ur), or dpstl'l\('lion of the tcrlllinal IIml by cahbngc loopers 
durinl; lli(' parly stng('s (lr plant growth,:-':otc till' dc\,clOVlllent of axillary 
bnds, The letlllet' plant Oil rhe right, with the 5alllC cultlll'al iti:;tol'Y but not 
injured hy e,lbbagl' 10(1)('1';;, will pl'odu('p :1 Ill,; rkt'wble head, 



Il1Hl'1wlable lwnd:-- dip:, ti). Ol' Ill!' plnllt:-- [1I1'1l \'t'p,vtati,'p alld dl','p1op 
thi\'''' l('atIH'I',\' Ipn,'\':-; ",itii IlO tPII<iPll('Y \0 Pl'otilll'P IH'ads, 

.\:-; tll\' plallt:-- b('('OIlI(' 11101'!, IIlntll1'(', tIll' OIlh.'1.' l'dg'ps of tlw old(,1' 
!t'i1 ,'p:-; :-;('('111 to hl' pl'l'fl'I'l'l'd hy t 11(' loopl'I'S, Hl,,'PI'n I lal'\':I(' Illny :I'('('d 
Oll til\' (lull'l' Il'an'!:- or a rapidly (I\>n'lnpillp: pl:lllt alld ('all:;\' 110 appl'p­
('iabl(, ios:-;. wltl'I'\'a:-; OIl!' lan'a lJol'i1l1! illto tltt' l1('ad would dpsll'oy it:. 
Lllll]ll'l'!'i!:-l'ldmn hOI'I.' into alld I'iddlt:tltl' hl'ads (fig, 1.. 1 :tlld 11),' 

["llll'IW 7. ,I, ~[:II.\lI'l' h":l1I !1J' 11'11 lit'. , "hu\\'ill!!' "1'\'('1'1' tI:IIII:I:":\, I,) 1111' OUII'I' ["11\'1':;; 
hy ,'uhbal:1' 100pl'l'''; H. lhl' "a 111\' IlI'nd ~JlI j't tiPI'll I"ilowitig- Ilia t I hI' 1:11'\':1(' ditl 
11,,1 hol'l' inln tlw hl':td hilt ('olllinrd Ih"il" r,'ptiillg' In lltl' Olltl'l" [l'n\'"", 
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A ehal'acteL"istic feeding habit of the larvae is to pl'rfol'llte 11 portion 
d till' I~af near the edge, The perforation is usually arc-shaped :md 
the area outlined is gOYCl'ned by the size of the larva that made it. 
'rhe arc-shaped cut is made by the lun'a partly cutti.ng out the leaf 
tissllE:'s as far as it may reueh 1'1'01\1 n lllore or less Htnfiolli\r), point. 
The seg-ment outlined is not alway::; immediately consumed, and seHral 
sneh al'\:'HS mny Ill' found OIlOlH' leuf, Xo l"utisi'aetol'Y explanntioll ('nn 
bt' otfl'l'l,tl for'this type of feeding, • 

A loss that occasionally OCCUi'S at hat'vl'sttime is produced by l'XPl'e­
ment falling into the wmpper lea\'es and soiling- the head, This 
damage is usually callsed by a :few larvae that are f('eding on th~ 
(j1!tet' leu\'e5, and till' actual loss :from the plant muterial cOllsumed is 
lH'g-1i~ibll', Controlmcasures are rarely undertaken against the lnrvae 
at this time, • 

LIFE HISTORY AND HABITS 

THE EGG STAGE 

The hemispheripal eggs are finely engmved with longitudinal ridges 
or ribs erossed with fine trallsn'rSl' lin('s (fig, 8. A), Tlwy are pearly 
,,'hite when first deposited. but as the 1ar\':\e de\'l'lop they tum It few 
"hntles darkel" A short time before hatching, the black head and 
thornl'ic shield of the lana may be plninly seen as blackenecl areas, and 
the prolllillent sl'tae appeal' ns dark b1'ol(en lines, 

TIt(' l'gg-S al'e. lIsually deposited singly on either side. of a lear, but 
mow often they are found on the under side and neal' the margin, 
Egg-s m:1,V be deposited nt :my time during the year, and the incubll­
tiolllH'I'iod may last :from 3 to 10 day5~ depel1l1ing on the temperature, 

THE LAm'AL STAGE 

TIll' 1ll'",1 Y hntehedlnr\':1 is dusky ,,'hite with black hend and thomcic 
shi('ld, Th'(, s('tae are long and c011spicuous but become less noticeable 
ill the latl'r instal'S, Soon aft('\· the latTae beg-in to fped they take 
(lllll light-gL'l'ell color find retain it throughout tlw 1:11'\,:11 and the first 
part of thc pupal period, 'rlll're an' thin, longitudinal: white lines 
along t\1(' sides that bl'C'onw less l1otiC'cnhle in the .last instal' (fig, 8, B). 

O\r1llg to the faet that two out of foul' abdominal prolegs llre 
rn issi ng-, the In \'\'n ('I'n \\' Is i11 a looping mu nne l'. from \\'hieh it derives 
tIll' nanH' "loopt'r," The lar\'l\ has tlw habit of C'l\l'ling into :t ba11­
shaped. mass and (h'oppillg from thc plant Oil being tlisturbed, The 
In I'g-C 1:I1'va is a st rong ('I'll\\' IeI.' and may ('0\'('1' comparativcly long 
distHnc('s in H'al'l'lt of food, The lan'a pa::,ses through :fOUl' Ot' five 
"tH(lin and ('ompll'tcR the fl'N1inf! period in from 10 to 50 clays, de­
[Wilding on the l-ip:tsonn I temIll'l':tturc, "TIll'l1 :full gJ'()\\'1l the larvae 
iil'e from 11 :l. to II:! in<:l1('s IOIlg-, al1\1 tIll' last two instal'S arc \'oracious 
f('t'd(\I'~: nIHI ('Ollslll11e Inrgt' qllnntities of plant tissllcs, 

TilE Pl'l';\L STAC;E 

"'hen the fN,(ling 1)(,l'iod hns bC(,1l ('olllpletc(l tIll' lan'a spins a, ·white, 
thin, fmgill' ('ocoon in ",hieh it trallsforms to a. pupa which is casily 
SCl'lI illsidl' (fig, 8, (f HII(1 /J), TIll' Iw\\'1y :fol'\1wd pupa is light greell, 
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but darkens grndllally until a short time before the moth emerges, 
when it takes on a. dark brown OJ' almost bl:\(,k appearance. 

The cocoons may be nttn('hecl to any object, but more often they are 
foullll on the und(;'r Bide in the :folds of till' lowet' or ground leaves of 
thC' host plants, 01' they may be attac'hed to clods or othet' objects on 
thl' soi 1 neal' the plnllts. 

The pupal pN'joLl lIllLy be passNI in as :few as 6 days dur'ing the sum­
111l'],. 01' the willtet' may be passed in thi::; stage. 

TilE ADm:r STAGE 

'rill' adlllt, is n gmyish-bl'owll moth with a. wing spread of approxi­
nmtely 11/:1 illl'hes, and an irregular, charaetl'rislic marking ill the 
1'1'011 t Willg (fig. 8, E) , 

The lldults al'p sl'minoetul'l1al and usually ayoid strong sunlight. 
They usually feNI and deposit eggs about dusk. but. in cloudy weat,her 
and in the fall \\'l1Cn tlu.' evenings bl'col11c cool tlley may be found active 
throughol1t the day, They are strong, activc fliers and are a,ppa,rently 
l'npable of covel'ino-long distances, 

In cngt's the a(h~ts may li\,(\ 2 weeks if given suflicient moisture and 
food, nnc1 dlll'ing thllt time a single female may deposit from 50 to 
200 t'gg:4, 

TJw time rl'quil't'c1 :for til(' compll'tt' life cycle depends on the tem­
pel'atlll'l'. bllt it-is pOSRibll' to complete the ('ye\('. 1'1'0111 thp time the 
eggs an' depo::.:ih'<1llntil ndllits al'e '£01'111,."1 and ready to deposit eggs, 
within R pel'iocl of 20 day::.:, 

SEASONAL HISTORY 

Fnllt'r the C'1ill1ntic conditions prenliling in the Ralt Hin'l' Valley 
nil stagt';; of the C'abbage looper may bl.' found at any tjme, 'fhe con­
tinuous bl'el'lling througl111ut the winlel', though greatly retarded by 
tIl(' eoldwt'ftllll'r, begins to build up populations that rt'nch their mnx­
imum numbers ead)' in the fnll (Odout'I' 15 to ~oyembel' 11». The 
numbl'l' of gt'nl'rations }ll'othle('d has not be<-n deh'l'lI1ined, but it is 
belil'y('(1 tllllt liS many as fi\'c to 8e\'en mav OCellI'. 

Hibl'l'nation in tllc tl'll(' sense does Il(it. take place fol' the species as 
a "'hole. 80n1(' pupal' remain ai'; su('h throughout thl' winl'l'l', which 
('xtt'ntls from aPPl'oximalely Dl'cemb('I' It; to Felmtn I'y 1, but others 
Pl'Odlll't' n dults tha t feed a lid deposi t eggs elu ri ng the warmer periods 
thronghout. til(' winter, Eggs hnlrh an(1 tl1(' lan'ae are present during 
tIl<' winter, hut the norl1lnl fnnetjons nna rate of (il'Yelopn1l'nt arc 
gl'pa t l,r ],l'tal'cled. 

:\,ATURAL CONTROL 

The cabbage loopl'J' is l'ea<1ily a I tackl'C1 b~' pa ..nsil l'S and pJ'l'datol's_ 
Till' l'ggs al'C' dl'positl'tl on the Iraws"'ith no pl'otediw co\·rl'ing. The' 
lal'Yl1e 'feed on I'he OlltpJ' Ira\'C's of the plant~ in l'xposC'c11oentiolls. Thl" 
cocoons are fragile nlld nOll(' too well hidden. The adults ma,y be' 
attacked by binls. bal's, aIHl otllPl' pl'edntol's. Tile pl'eyalencl.\ of 
pnrasitl':4 and predators to tnke :lIhnntage of t.hese opportllutities 
~lIo\\'s lC'ltucl' to Ill' sllC'C'l'ssfnlly grown with a minimum of artificial 
('()J)tl'ol dlll'ing certain },l':U'S. 
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Diseases of the looper 0('(' til· in Arizona to a certaiJl exh'nt, but • 
do ])ot appear to alford an ap»reeiable ele~ree of eontrol ('xeept 
possibly during I.wI·ioc1s of ext('ssiw L·ainfall. .. 

PARASITES Al'ID PREDATORS OF THE ECGS 

The egg parasite 1'J ic/togl'w/!lJw miHt/tuII! Riley becomes pl'e\'alent 
during the SlIlllll1el' nud fall, bllt varies in abundance in different fields. 
DlIl'lng October and Xovembel' 1933, 3Go looper eggs were collectc(l 
aJ\d tlte parasltization ranged from 2.'; pertent in one field to 38.4 in 
aJ\other Hl It different locality. Durillg October and NOYembel' 1934, 
pal'llsitizatiollranged from zero to ":1:7.1 percent in 965 eggs, and during 
October HJ37 from zero to 23.6 pereent ill 446 eggs. 

During the :fall, when there is an o\'edapping of ~enel'lltions of 
the cabbage looper, <til appl'eciable degL'ee of control may be obtained 
when the lar~el' Jan'ae destroy the eggs while feedi~g, as most of the 
('ggs Itl'e deposited Ott the parts of the plant where the larvae feed. 

The remains of ('ggs that had bet'n fed on by some predaceolls form 
11\\\'(', been obsernd, but no particular insect has been found at this 
work. 

PAI{ASl'fES AND PREDATOIlS OF THE LARVAE 

The larvae arc subjel't to nttacks from seYl'l'Ill parasitic forl11s, the 
pl'cdominating sp('cies being the tachill id r O1'ia J'lll'(tlis (FalL), These 
parasites exercise an appreciable amount of control dUl'ing the late 
SUl1unel' and fall. Dlll'in~ Noycmber anel December 1934, out of ~12 
IHI'Ylte collected from the fields the parasitization ranged from 81.1 to 
100 percent, and during November 1937 the parasitization in 268 larvae 
I'a Ilged from 65 perc(,llt in one field to 81.3 pereent in another, The 
laL'val parasites seem to be more uniformly distributed :from field to 
field than do the ('gg parasites anti exercise a more efft'ctive C'ontrol 
agllinst the looper. 

OIl(' lot of looper 1:\I'\':t(' colleded in December 1934 >:howed a para­
sitization of 9G.6 percent. At that time host Inr\'ne were comparatively 
scarce and the tachinid adults wert> so nUI11N'OUS that looper larvae too 
small to dtlyelop pamsitps HOl'mally were attacked, and consequently 
17.2 percent of the parasitiC' larvne (lied for laek of sufficient focel, 

LntTHl' ('olleet('d til(' :foUo~wing April, how('\'er, showed a parasitiza­

tion of only 19,8 p('rcent. 


During the rOlll'se of examining looper larvae for parasites it <was 

not uncommon to find as many as five, Hix, seven, and eight parasites 

per host larva. The a \'('l'agl' for all the looper bryne collected in Jan­

liar}, 1933 "';IS i3.19 parasitps pt>l' ltORt larva, and for all those collected 

in NonmbN', Dl'cel11ber, anel January 1934 was three parasites per 

host. la rnt. 


The following' hymenopterons parasites lutw been reared from looper 

lar\'tte: Rlipledlll,~ ('oIHstorldl Howard, l1fiCl'opNtis b1'([8Sicae Vier., 

Rogas )'ujoco,i'"lils Gahan, SayClritiR weo8t(,l'i (Vier.), anel Oopido80ma 

trlll1c((telltuJl. (Dalm,). ~A< few of tltt'S(' forms may be found from time 

to tinw, but they do not uRlUllly beC'ollw ~mmcipntly nUlllerO\lS to effect 

any apprl'eiable ('ontrol. 


.. 
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• A predH(,C()lI~ gl'()ulld uN·tlp, {lalosoliUL paegl'ina!o-i' Guer" awl pos­
sibly othcl':; readily tl,('(l 011 thc loopers, These beetles have been ob­
H'lTecl clilllbillg the plants a1HI dl'\'ouring the larvae, The larger 
tal'Vae se('1ll to be more readily attal'kt'd by the beetlcs, whereas thc 
;;mnllcl' lan'at' nre attacked by ::pidrt,:,: that i.nhabit the Il,ttucc plant::, 

PAltASITES A;:-,D PltEDATORS OF TilE PCI'AE 

The pupae are not subjl'c-t to thl' attacks 01' parasites to any appreci­
able extent. An umh'h'l'lnincd tachinid has beell rt'II1'Ni that earries 
0\'('1' hom the lan'al stngt' and pmcrges after the pupae ha\'(' heen 
fOl'lIlNl. This pa1'1lsitc Nlh'I'S tIll' bolly ot tht' host in the form of eggs 
01' llewly IllItdwd lan'al' which al'c PI'PSPllt on the food, Loopel's l'l'al'ed 
ill the labomtory from ('ggs depositl'll in eag('s may bc('otnt' parasitizl'd 
by ingN;ting l'ggs ()I' larn\{~ of this speeips present 011 food takl'n from 
UI(' fil'lds, .. 

COl'!)OllS arl' oftt'n fOllnd that han' bl't'll opcncd allll the pupae de­
stroyed, apparclltly hy bl'etles. lIliee, 01' binl~, . 

E,,"E~IlES OF THE ADl:LTS 

'l'lIc adults are attal'kl·d to some extent by binIs, but bats exercise a 
greater dl'gl'l'(' of eontro1. 'flip moths are usually mon'. aeti\'e during 
the evening whl'n the bats arc ft'eding than WII('I1 the birds are awake, 
Lurgl' numbers of wings of AltfO[/I,(tph(~ bl'l1.~8i('(/e are obserYCd from 
tillll' to time floating on tIll' surfaee of thl' laln·s in the eariymomings. 
and th('se are hl'lil'\'ecl to lx' f\'OlI\ moths takc'lI by bats, 

CULTURAL CONTROL 

Du;t'os,\[, (w Lt;Tn'CE PL.\~'rS DIS(',\Hl)ED l~ THE TIII~~IXG 

It had 1>('1'11 obsern'd durin!! till' (,OUI'5e of thl' work in 193;~ anI] 1934 
that at lal'gl' part of the dani:ige to It·ttuce frolll looper attacks came 
at 01' immediately following thillning, This was especially so if the 
phwts had bpl'n allowed to grow to a Ill'ight of from 2 to 4 inehl's or 
ll1(lI'C bt'fol'c' thl'\' w('t'(' thinned, The lal'\'al' infestincr the diseal'ded 
plants found thl~lr ,,'ay to the n·mainillg plants and l·stablished a eon­
e('lltrah'c! infl'statioll, TIll' l'l'1l1oyal from the field of till' dise:u'ded 
plants with till' lal,\,al' inf('stillg tlll'tn waS attl'llIpted, but tIll' habit of 
the larnle of droppillg hom thl' plant::' upon bl'ing disturbl'c\ sel'Yell to 
hastell thl'ir l'slablishn1l'nt 011 tIll' plants dl'sin'c1 for the permal1l'nt 
::;tam1. 

Two plots of approximah·l.\' 1 a('l'e caeh \\,(,1'(' se1eetNI fol' condud­
ing tIll' plant-relllont! l'xpel'iuwllt. III 0111' of thl' plotti the diseardcd 
plants \n~rp imll1ediatdy mkPlI up. put illto bags. and takt'n from tIll' 
field, In tIll' ntlll'l' plot t hI' diseartll,tl plallb; wl'n' Il'ft ill tIl(' furl'ows­
tltt' IIsual pmdi('(' wlll'll \pttIH'(' is thilllll'(l. 

'fhl'l'l' day;.; and again 11 day:: a ftl'l' 111(' l'ptnoyal of thc plants tIll' 
lan'al l'Ollnts \H'l'l' mad\., ill eaeh plot Oll a sampll' of GO plants. Each 
slllllple wa:: di\'idl'd illto 10 :-:ub"amples takl'n nt t"alldom llllt1 caeh sub­
s:tlllpl(' t'cllIsistl'(l of ;) t'ollsl'l'utin' planh;, 
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III the, plots ,,'I1('re tht' plants were remond from the fields by • 
laborers following immediatel)~ after the thinners, an :werage of 0,66 
}:HTII per plant was -fonnd 3 days ant'r the plnnts had been l'ell1on~d. 
:lnd an a\'el'age of 0:78 IHl'nl pel' plant 11 days aftc'l' thl' plants had 
ll('en l'e 111 I)"l,d, In lhe plot whel'e the plants \\'('I'e allowed to remain 
in the flll'l'oWS nn HY('L:age of D,Gl larva 1)(11' plant "was found 3 days 
after thinnin!!. nlH1 (l,60 P(,l' plant 11 days after thillning, It was 
llotc'd nt til(' time th(' plants W(,I'(, bl'ing l'pmow'd that the larvae were 
dropping il) tll(' ground ll1111 cI'll\\'lin!! abl)l1t in seal'('h of fooe1. 

AVl)l'oxilltatdy 20 days aft('r thinnin!! tll('I'(' w('re 307 plants that 
\\'oul(1 1I0t 1)1'olll1t'(O l1lnl'i-rehbl(' heads owing to loopc'I' inju!'y on the 
:\\,1'(' piotfl'OHI wilieh the dis('lll !led plnnt::; hall bl!t'n l'emoYN1. as 
cOllJpal.'('d with :382 plants Oil the :1l'I'(' wh('r(' the disear<ied plants wer(' 
nllow('d to 1'(,lIlain in tl1(' flilTow,::, Th(' llllll'!!in of 75 plants saved 
}WI' ac'l't' St'('mS ton smull '1'01' the ])I':I('{1C(, in b(>('OI1W of ('conomie: ynIue . 
. Dt'stl'Oyill!! tit(' disC'lIl'c1('(l plants nt tlw time' of thil1nill!! by plow­
1Il!! (11('11) IIlldpl' ('olild not be sll('('('s:;flllly a('('omplislH'd, The syst(,111 
(If plan( in!! two \'ows of 1(,( t11('(' on n \)('d llot's not nllmyfol' sufficient 
snil to ('on'l' th(' cli,,;cill'lk(I plallts without IIpr()otill!! thm~(' Idt on the 
~id,(' of. the ht'ds. amI fill' 1'1 "'I'OWS IIlIlSt be hpt O})('II fOL' ('a rl'yi n!! thl' 
ll'l'll!ntlon wat(,I', . 

]X~ECTfCIDAL CO:\'TROL 

Al,LOWARLE TD1E Fon SI'IIAY);\,(; on Dt:STI~C 

Stlldit's \\'el'(' madl' with tlr(' i<l('ll of (·.sUibli.shing a (Iefinite time 01' 

p('riod in ttH' t!(,\'plopllIC'nt 1)1' till' I('tlttel' plant at whidl ;,;p\'lIying or 
t1u.still!! might be· <1011(' without I('a\'ill!! an Ob.iN'( ionllhlt· I'('sidll~ 011 

the Iwad:<, Till' lIatllral !!I'(/wtll and d('n'lopnwnt of tll(· head of 
]Nt\l('(' is front the in.sille. and tIl(' llllh'I' I(·:\\'('s so m'c'rla\> that. tho:,(' 
11I1(/prl1t'ntlr an' Pl'Ot('I,tl'd, It natlll'ally follows that: it wOllld 1)(' safl' 
10 IIS(' poisonous ill.s(·l'tit'illl',.; if all th(' (lutl'I' h'a\'es W(,I'(, stt'ipp('d oft' 
whE'n tirP l('Iful'(' ",a.s packpll. hut in ont('l' to \H'Otc·et the h('ad~ whilt' 
in II'al1:;it· do::'p .st I'ipping is uot P!'a('t iced, . 

_\ 1I1lllllwI' of !<'a\'(''''' hO\\'('\'(lI'. al'l' :;tTiPlw<l from the plant,.; dUl'in!! 
('()lnull'I'cial plwidng: op('l'ation,.., Fol' ('xalllpl('. (Ht (lllp o~'~'a:-:i()n an 
1\\'I't'<I!!(' of III Il'a\'I'!' IWI' plant \\'('I'l' stripped 1'1'11111 GO plants dlll'in!! 
tlll':;p o(lpr:ltitlns, Oil thi:; bll,.;i.s it wOllld 11(' s:tI\, to han' l'l'lllainill!! 
Oil the (llllnl.s a ftl'l' haITt'sl. hut hpl'ol'l' ::'t l'ippillg. not llllll'e than 10 
\(':1 \'(I.s t ha ( \\('1'(' ('xpos('tl to :I ppl i('a tions of poison(Jlls i ns('eti('idl'S, 
Thp 1I1111\1.>{,I' ()f ,.,lIclt h'an'''' detpl'lIlilH'd fill' a lilllitl'd lHllnhl'I' of\\'('1'(' 

plalll:' b.\' I'P('ol'liill!! nt intt'I'\":lIs dUl'inl! tilt' growing: }wl'io(/ till' jean':; 
thai \\'('1'(' pX(lo.spd :l1ld tl1\)::'(' that dil'd 01' \\'('1'(' Ipft in the field i1t 
hal'\'l'''t. 'I'll\' \'('"uHin!! datn :I;'; :<lImmariz('d i1l tabl(~ 1 indica((, lhat 
wspcti(,id(·,.. app~i('d t(l 1'11(';'(' plallt;.; :tj 1'0 40 days priot' to 11<11'\'(';';/ 
would lIot t'l'lllllllI 011 lit(' Illal'kt'/('d (ll't)dllt,t, 

Thi:< (l!,l'iod j", :I (,()II:-PI'\'atin' Ol\(' :lllll i-; ,.,lIfliei('nt to (,OW'" plllnt:­
that <!(,\'p!np slowly, Durillg "'l':\:"OII:-' (If lllllxinillm !!I'owing e()lldi~ 
lioll:- tl)(· pPI'jod of g,j til -10 day:- 1>1'('\'iolls to hal'\'(,l't dlll'in!! whieh 
~pl':t)'illg OJ' dUstin!! :-110111<1 1I0t Ill' dOIH' may he :;afdy 1'{'(\II('e(l to 2;j 
to ao (Iny:- a lid .still It·;! \'P 11\1 1't';;iclllP til I'I'lleh till' rnarkpL 
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T.\ULE I.-XlI/nbcr of lettrlce lea("('$ on ~lal"l'e8tc(1 pZa./Ils bcron: (/.//(l afler beillO 
slr-if/pell for pacldll!!, cla.~si/ic!l lill tile lelloth. of tile time 111";01" 10 lwrrest tilat 
thcu H'C/"e e:l'I)Oscll 01' IIIII)/'oleciell by ovel'ZappinO 1eul·es. 1'1Io('lIi:r, (I";::., 19S.~- ..----.~--.---------------------------
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INSECTICIDE ApPLICATIONS 

DtlL'ing the course of the. experimental work i'l0 :::peeial effort was 
made to apply It specific weight of dust to Jl giYell plot or- plots. The 
rate. of a ppl iea tion ::;hown for the yarious insecticides n:::ed was obtained 
by putting a· gin'll weight in the dl1st('r~ trNtti}lg n. plot or plots, and 
thell weig-hing that which was left. The thoroughness of each appli­
cation was judg(ld from the appeara.nce of the flow of the dust or the 
density of the. dust cloud . 

.A. rotary-lype hand duster wns us('d in a.pplying the insecticides. A 
Y-shttped nozzl(' spread('r arrangl>ment (fig. 9) was used so that both 
rows on it bed of lethlc(' coultl bt:' dusred at the same time. During 1936 
and 198; one :;('t of plots was spra.yed each year. .A constant-pressure 
hand spraYl'l' WHS l'lllployetlin these tests. 'l'h(' insecticides were 
appliNl wl\('.1\ tlwre '''as no wind. and the operator :;0 guided the duster 
or nozzle that each plant nl(,(li\'etl a. uniformly thorough coverage. 

rnl(':;:-; otherwise' :;tnted. the proportions of each of the ingredients 
of the dllst mixtures ilpp('al'ing in the following tables are expressed in 
(('I'ms of the c()mmel'cial grad(' of the inS(!cticide used, and of the 
di ilwnt. bY"·('ight. 

A wide range in tl\(' rate at "'hich the difl'(,l'e11t inS<'(:ticides were 
applied. will 1)(.' noh'd. Th(' d('nsitv of the YIll'ious mixtures sl.'l'med 
to hayp had n dil'e('t hparing on Ihis point. It wali notpd at the time 
of appli('ntion that Ih:.> IWt\\'i\'i' du~t mixtures. sud\ as paris green 
lind lime, cryolih', and :;ultlll'. ;t1l<1ll1ixturPR ('ontaining- talc, flowed 01' 

wel'(' du~t(ld JllOl'l' I'Plulily than (lid the lIIixtm'ps ot lighter densiti~Sl 
such as d('lTis and clay. denis awl pyrl:'thnnn. and ealciU1l1 al's('nnte. 
In most of tllp ('xp('riments tIl(' tendency when the hpuy)' dusts W(,I'C 

lIs('(l se(,lIls to haw been fol' a gl'(>af('r 11l1\Ount of the in!'e('tieicles to be 
applied than was desirl'll. nnd wh(,11 th(, dust mixtures of the lighter 
(l('\)siti('s wp,'e appli('(l. too lltt1( of the ins('cticides fol' n satisfactOI'~' 
('ont 1'01. 
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but tht' de:I'l'a,:c in the illfe:;tation of th(' treatel1 plot:; whclI compared 
with th(' IIntl'l':lted plots sl\(l\\'('(l that nny of the ]l1~ecticidcs IIspd may 
control the. eabbagl' !coper to some dpg'l\_C, 

Fndi1uh'd bariulII fluosilicate applied at the rate of 14 pounds per 
acre indieate,l excellent control, whereas barium fiuosilil'ate, 1 part, 
to lime, 2 pads, applied at the rate of 7 pounds per acre showed l~O 
appreciable eOlltrol. TIll' dl'lTis-tobaeco dust (1.66 percent of rot~'­
none) ga Yl' good cOlltL'l)l, und the results on thesc plots and Oil thos~ 
wlll're llndiluH'd c1l'l'l'is du;;t (;) percl'nt of l'Otl'IlOLl') was used ~11O\\· 
eil'lll'ly that 1'otellonc is very toxic to the cabbnge looper, The pal'is 
grN'n, 1 part, to lime, ;} parts. applied at the rate of 77~ pounds P(,1' 
al're SIH)WNl an apprcciable clegl'l'e of control. but it was also indicated 
that the !'ate. of application was too low, The degree of control a.p­
pl'i1l'l'd to dl'lwnd to a !.n'l'at ('x\t'nt 011 thl' rate of applieatioll alld the 
proportion of tile netin' ingl'cdipnts in thl:' yarious mixturcs, 

During }!);34 till' l'XperillH'lIts '\"(,I'l' ('ollduch'd on small-sized fil:'ld 
plots which illcludNI 16 tn'nti.'d alHI 8 ulltrcah'd check plots of ~'l6 
aeri.' ('acl!. Tilt' plots wen' H Iwels, or 16 rows. wide hy approximately 
100 :f(>et long. alld l'aell trl'ahn('nt cOllsisted of 2 replicatps, 

TIll' population of the loopt'rs was ascert:lined by examinillg a ::;ample 
of 25 plHnts in ('acil plot. Each sample was lIIade lip of ;") suhsamplt's 
tak('n at randol\l, and ('tiel! ::;lIbsample eonsisted of ;) consl'clltin' plants, 
Dming" tlli.' ('xaminations till' lin> and lIl'ad lar\'at' and the number of 
I:'g!,!s on (,Heh indi,'idual plallt ,,'l're r('cordNl separately so a;,:; to make 
all individual infl'stationl'l'col'd for l'ach plant. 

At thl:' timl' thl:' ins('dicidl:'s WN'l' applil'd the looper populations were 
det('rminl'd on tll(' plot::; to he treah'(l. Till' plots llsed as eheeks were 
1I0t l'x;uuined until lat('I',

F1'OIl1 a st\ldy of till' data for 1934 Pt'('spnh'd ill table 2 it is evidcnt 
that il distinct <ll'gr£'(' of ('ontl'ol was obtained by the \lSC of (,HCIt of 
tilt' illsl'etieidl's. This control W:l:-; shown in the ditfel'cnc(' obtained 
(1) in t iI(' perel'lItagl' of plallts fn'l' of illf<'statioll in the treated plots 
whell ('olllpall'li with those ill till' dl('cks. (2) in the an'rage number of 
lal'\'Il-l' pl'!' plant for th!' tl'l'att'd plots Wllt'll (,()lllpared with those fOll1ld 
ill till' ulltn'atl'<1 ('lIt'('k plot:;, :lnd (:~) in tile l'NllIdioll of infl'station 
from the original population. 

T.\IlI.~: '2.··--('11 /1/10 gc /OO/WI· ;11 {I'81111 iOIl 011 /1'/1 uce foliolring tile (/ JlJIIi('(/ I ion of 
in.'l/'cliciliN II! /lIlli/I., flfll'/" IIIillllillll. }'//O(,II;,I:. "Iri~·. 
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if) Ido _•. j .:18 I "G.D\)('rri"-tnJc' fO.';.11'(lrct.'nt rOlenOl1l') 

• ·ID ~ 4:!. f"t('ryuHt,'; and rIlly 0-2,_ '. }<:\"{'niJl~ 1 00 I 
72 \ .:H! .",2.5l'yrl'thrutn Unw(·r.·dllr (t -IL _ . <10'. 
GS .42 I 6.'\.1.1{)I'rri:--('Iny t 1 n IH.'r('t'ltl rOH'l1oll(') )rnrnin~ 

Eycning .4>\ ;'2. '2llprri,·(·If\Y· 11.0 l'pn"'lll h)tl'ntllh~) 
I.:!!l ........ ..
I lItrNlh'd rh('rhs 

j l'l'rt1.\llt r{'(lu<'tinn tlUrill~ I'('riod lH"t\\l'('ll nl)plicntinn of in'l'('tidtll' Hud till' lagt (\\HmilHltiotl, htlS(ld OIl 
t h(1 in!pstntton at th(l. tjllH' or nppli('ulion. 

:. 11111''- rH tl ;;;~ ntl ('lil~ (In olitp t'onlnitlim:: nPl1r(nimHtl'ly tiS tu 9H 1"'H,'t.'ul or "odium flU'luhllllin'lti'. 
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'f.,"uu; ::!.-Cu/JII(I!lC 10Ull1T illfl'statiun Oil 7c//II(,(, !u71owill{J l1Ie OflJllica./ion of 
iIlS<,dicit/("1I to pll/llt,~ a/lcr tllillllill!/, I'//(Jelli,r, ,Iriz'-"'('Olitillll('i\ 

EXl'EHnm:-:'r;:; 0 F Hl37 

Plants rrl'e or l.nr\'ne pl'r H",luClioll
Tiolll'Ornp' Inr\'n~ nfll'r·- plnlll IIfll'r·- of Inn'ul 

- plklltion •.... _ jlopllln· 
"days -: dnys ' a tlnys 'i (In.\ ~ lion 

PUUlithi Pt!ruul Perel!'" ~\~u mba ...Ytllllbrr. Percellt'h-rri... day HUI;; Il\'y('('nt rolt~nlHl\~) l~nlnin~ U 1.\') 110 , • IS • fiO ' -11.1tll'rrl ...~elny Hum P~'n'(~nl rOWUOlltl) ,.\i"orning:_ H S') n!! ,2~ ••'10 2-1.:1I >t'rt'i"i~~tIIfLJr W.U5 11l1f('{1llt rotl'llOlHl i t E \'(.'llil1~. 25 H:.! (if) .Wi 0,12 n:t:!
Ih'rl't~stJlrur HI.U5 llt'rl'l'nl rnll\lllllll" i ~l()rttfllV; :!~ tin in . 1~ i .26 73 \lP\,rNhrtlul-sullllr-drrrb (I).ltl tll"('('lIt i 


i'Oit'IlOW'1 '1 ~ ... ; En'nillJ.: 11.) no in I I') I 
 lilttl(;'t/lo;;;, . 
l)(lrrj.,. 'SlH"UY (O.Ol~"~ lwn'l~nl roll~- )lorninK 22 0-" 00' ..1-1 I .'\.1 41t I

uonr' wilh spn'mll'r I ·UKI," I 

t'Ulrt'lltl't! ('I,,'(,ks f • .••• 40 20 l. J.l 
 L :t! ~ 

I I 

I'~ !"I'tlirulIl dll>;1 l'fJllII\iuil1;,! {..05 Jlf'I'C(lUt nr (utni JlYfl1lhrins, dihlh1d \, it II 2 pnJ'IS ~lIJrLJI'. hy "'l'ight. with 
!'ulli(,Il'lIt rrollJld dlllTis to IIInkll U.17 Jlt'r('('lll or rUH'1l0IW. 

t A {'. HlJIII'I'{'lul1y Ilr(lI)lln1 d nlkyll)b·llylla'II7.t.llll'~lIHollje odd, 

A di~till(:t ('ontl'ol tt'('ntlis :;ho\\'n il1 the decn'a~e)n th(' pCI'centagc 
f1'01l1 till' ol'iginal il1f('station in the il'pated plots, At the :;alllC time 
th(,l"(\ appea\,\'d. to lw an illl'l'ease in inf('station in the unt1'l'ated ('heck 
plots. Tltl' (lpgl'C'e of control liS indicated in the treated plots was 
higher than that al'tllally shown. The elapsed period betw('en the 
tinll' that theinsl'<:li<:ides weI'(' applied and the final t'xaminatiollH 
of til(' plants we\'\' lHadt' allowNll'ggs to hntL'h and lar\':1(' to feed on 
n('w plant g\'O\\'th that ea1'l'it'd 110 poison. and the percentagps as ginn 
indud('d tllis ill\'l'eaHed infestation. A s\lbstantial degl'l'(' 01' control, 
bOWP"Pl", was ol,tail1l'd with l'aC'h tl'entment. The 1 pel'L'l'nt and 0.75 
l)l'l't'l'nt 1'(Jtt'n01W mixtul'('s and the pyrethrum dust showed approxi­
IIwt('ly tlJ(' sallle (kgr('(' of ('ontrol, the 0.5 p('I'L'ent rotellOIll' mnked 
seeollcL and till' ('l'volite thin1. 

It is eonC'lllded 1'rolll tlws(' dahl that :111\" of tlws(' inH'ctiei<il's \\'hell 
applied in sldlieiellt quantity !Hay efI'ee( a (,'ontt:ol of till' cabbage \()OIWl' 
OIl ;;Illa II lett [l('l', 

"I'll(' I'xpPI'inH'1I1 S (l f l!);~;; WPI'(' ('a l'I'il'd Ollt on 1il'lrl plots similal' 
to tho,,!, l'lIlplo,\'l'li ill IDa·L '.I.'Ill'infesiation at th(' tillH' tlw llll'l.eti­
('i(ksm'I'l' appli('d was apPl'oximah'ly 0.5 Jarva PPl' plan!', Tht' Sll\,­
>'<'quPllt l'x:lIllillntiol\"; I'(',"('alt'd n gl'IH'l'al dl'('I'C'HHt' ill Ill(' infp>'talioll 
:It tll(' fil'>'t,da\', fifth-day. and t('nth-day t'x:llnillatiollS, The de(,l'pas!', 
hl'illg :;ollll'wlini gl'patl'l: ill 1111' 1I'('at(l</"plots than ill the ('11('('ks. indi­
ent(ld n cOlltl'ol tl'l'IHI fol' thp insp('(ieidl'>', bllt owing to the light ini­
tial illj\'~t:rtioll lind tltt' gl'Ill'I':iI d('('I'pasp 01'('1' all tilt' plots tIll' talru­
laiNI c1:JI:I fOl'UJ3,) :\1'\' not pl'('spnteci. 

Tlwfall leltlle(' crop of In3G Was st'('ded \)('I\I'('('n SL'(lH'nJiH'1' 10 and 
2:" Urowing t'IHldit ion;:: \\'('1'(' fal·ol'uhk. lind til\' looj1t'l' (la)11:1g1' Was 
('oll;;id('rahh' Iwlo\\' tlrat ll!-'ua II ,. o('('uI'I'in!!. A Sl\l.,\,('\" of fin~ fi('lcl;:: in 
l'l'Pl'('S~'ntnti\'(, locnlitil';; in tIll: Snit Ri\'('l' Vallt,,\' ,,:as mad!' and :In 
l\"PI'age of' O,1!i to ()A,t lurnl Iwr plunt II':\S :follnd cllIl'ill!! OdoiJt'r () 
(0:21. This il1f('~(a(i(ln \\'a~ "\'1'." lig"\. hilt the ('XP('l'illH:ntal ('nlllrol 
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was contiul'ted a~ had ll('l'n (loll(' ill pl'l'\'iou:" Y('flI'S, TWl'ln' plots \\'('1.'(' 

tL'l'atNI with thl' nlL'ious insl'cti<:ides llild foul' plot::; "'('J'l' left llntl'cntcll 
as ch('cks, 

The ('xaminations to dctermin(' loopcr pOPlllations at th(' time the 
lIlSl'dicides WC1'e applipd on October ~(j showed an an'rage of O,:llaLTa 
P(,t' plant. This inf('station \\'as I'ntlH'r low for evaluating the merits 
of the "lll'iollS i nSl'etiei(ks. but a control trend was shown whell till' 
I'('::mlts of tIl(' pOPlllation counts in till' trcat('d and dH'ck plots wpl'e 
('onq)tll'cd, Sine(' thp infestation was :;0 light, the tnblliated data for 
.Hl;~(j a L'e not pl'es(,11 tN1. 

The IH'ocl'CIllL'l' in conducting th(' ('xpl'rinwntal w(Jl'k during 11tH 
follow('(1 e\os('ly that for pl'eviou~ YPtll'S, Th(' pxppl'inwnt: consisted 
of 14 tl'pnted alld 2 untl'eatNl check plots, The lett lice was thinllNl 
on Octohl'l' 1:3 amI the insl'eticidl's Wl'l'l' appliell on October 1-:1: to 15, 
,,'C'athN' was fa"OI'ablC' dllring- thl' experimental p('l'iod, T('mpPI'H­
tUI'(lS ranged ~lightly ahon' normal and there was no rainfall. An 
outlH'eak of tllP yellow-stl'ip('d armyworm (Pl'odenia. OJ'lIitllO,qalli 
(iu('n,) ealls{'d sonw 10sR to th(' stand when the lettuce was small. 

From the data prespnt{'(\ ill the 19:\, blo('k of tnbll' 2 the g{,lwral ('011­

tTol h'C'IHl of tIl{' tl'C'ated plots on'l' the untreated (,ht·cks was shown 
to parallel wry dosely thl' tl'('11(18 shown in 1934, The percentag(' of 
plants fl'l'(' of infpstation. the l\nrage number of 1al'\'a'~ 1)l'1' plant. 
and th{' de(,L'{,:l::f' in tht' 1l('!'('C'ntag(' of inft'station from th{' original 
population ('ollnt. with ~ome ('xceptions, show a de('ided ad\,lIl1tagl' 
in the insl.'etieilie-tl'l'ah,d plots as compal'pd ,,-ith the IIntreated ('he('I;:s. 

Thl.' eOll1p:trati,'p dpgn'\' of ('ontl'ol of one tl'patnwllt OY{'I' another 
cannot 1)(' shmnl. sinel' tIl(' rates of till' insectieit\e appli('ation WPl'e 
not ('oIl1IHu'nhlt'. bllt tIl(' beth'l' ('olltl'ol indieaied in tl)(' plots \\-hpl'l' 
(illsting slIlful' '\,:IS IIst'd as the dilllf'lIt was probably dUl'in large part 
io the diift'rPII('c in the rnh's nt ",1Ii('h thf'insecticic1es W(,I'{, applied. 

III t hI' plots ,\'II(,l'e tilt' (IPl'I'ii'-811lt'lII' mixtlll'Ps "-C'I'l' IIsl'd O.:Z~:yj poun(} 
\)1' l'ot(lllOlH' jJPI' a(')'!' W:1S appliNI. and on tIl(' plots ",hel'p tIl(> clel'l'is­
l'1a~' mixttll'('S W('I'(' uSl'd O.OR;j5 pOllnd of roft'1I0llt' was appli('(1. 01' IIlOl'e 
thall :21 ~ tilllps as Illlldl l'ott'IlOll(' wa;:; IIS(lcl on OIl(' Sf't of plots HS on the 
oth('1'. It was n'c'ounizN1. 11O\\,C'\'('1'. i hat SlIlflll' illflllC'llcpd tlw ('olllrol 
to a UI'C'att')' ('xtt'llt'thall dicl the ('lay. 

'1'1\(1 relati\'C'ly good control 11:; slHjwn from tIl(' liSt' of gl'\l\lIHl pYI'e'­
thl'um-sulful'-gl'ollnd cli'lTis was (111(' to tIl(' lih('l':Il appli('atiol1 of O.10:~4 
pOIIIHl of l'otp!lOnC' n<!!lt'(l to the gl'ollll(l PYI'C'thl'lIIn. with whah',-el' 
fHhalltng-C' l"l1lful' llIig-ht add. 

The dC'g-n'p of ('ol1{rol as in<1i('at\'(l fl'ol1l tIll' \lSP of thl' d(llTis spray 
was ioo inC'onsiskllf to permit :lIly dl'nnitt' tOnelllsinlls to 1l(1 dl'awn. 
hilt tIl(' O,O:ml pOllnd of roten011(' nppliN11)('1' 1]('1'(' sepll1Nl to gin' a slow 
rail' of kill of th(' loop!'I' lal"'a('. It was noted dlll'ing tlH' \'xami­
natioll Illad\':1 days :tftPI' (Iw spl'a)' was IlPplil'(l that th(' looJ)('1' 1:IITap 
had ('l'HSl'rI fl'('clillg tln!l that son\\' had dl'opp!'rl fl'olll the plants 
nlthoug-h still ali,·('. Th(, l'x:lIninations nUl(l(' 7 clayS :1 ft(l I' ill(' spray 
\\':\::; H,)plil'(l illdil'atl'c1 that tIl\' lalT:I/' (lid not I'('('(J\'P'I' hilt dit'c1. ' 

Thi" sa III I' !'X:lll1inntion indi('at\,d that ('gg::; lIlay haieh :11111 tIl!' small 
1:11'\':1(' f(ll'll oil np\\, plant growth that cal'l'ics no poison. TIl(' C'oUllt 
of tl\(, total lal'\'al inf('station showl'd all ilH'I't'n:-;t' ill tht' an'I'agl' nllIH­
11('1' of lannp Ilt'f' plant nil tlIP s('n'nih day O\'PI' th\, cOllnt madt' til(' 
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third day at'tl'I' the ins('('tieidt's \\'{'I"I.' applied. and the Pl'l'c('nhl1!(' of 
plants fl'l'l' of ill'£('slatiol1 ShOWNI a d('(Tt'aSl' fol' tI)(' sallle IWl"iod. 
1VI)('I\. howen'l', ('(HISidl'l'at:ioll was gin-11 only to tht' lal'\'ae that \n'l'~ 
pr(,St'lIt 011 tIlt' plants at the time tlw ilJ;::ectieicles WN'e appliNl (folll"th 
lind fifth instan;), tIll' ll\'(,I'age 11 II III bN' of larnH' 1)('1' plant show('<1 :\ 
dl'C"idl'd tlN'I'eaSt'. and th('IWl'c('nt.ag(' of plants Jrpl' of infl'shltiol1 by the 
Ian!!' la I"nl(' showed a dl'('idNI inel'l.'ast', 

till' data gatlwl'('(1 hOIll tll(' l'XIll'l"illwnts of l!);\'j show that !!,ood 
eont 1'01 was o1>tll illl'l\. TIll' dt'el'l'a:il' in tlw P('I'('pnt agl' of in fl'station 
ill tIll' Il'pat('(1 plots and I'lll' (h'('i(\('d im'l'l.'ase in till' jll'l'l'Plllage of 1n­
fpstatioll in till' ('llt'd, plots ell'ady !'how that tlws(' ins(,('ticitles wel'e 
l'fl'(,C'tin', and thaI \\'Iwn pl'opl'd.r applied tlll'Y rnay ('onll'Ol till' l'abb;\ge 
!cOPt'I' attaekill1! ;::nlHll I('thlel', 

Thp "alll(, gt'IH'I':d jll'O('I'dlll't' was folIowl'll in ('(lIHlllding: thl' ('XIWl"i­
I1ll'nts ill 19:3H as hn<1 hPl'll lIsl'd dlll'ing PI"l'\'iOIl5 }'t'al's, 'l'hl'C'l'. ins('cti­
('idal tl't'atrllt'nt:s and \JIll' dWl'k \\'('I't' ('Heh n'plie:lit'd foul' (iull's in a 
systl'IIl:lli(' :';f(lI:1I'l' lllTangl'llIl'nt of plot:;, The It'ttlH'(' was thinned on 
Odobt'l' :U, II nd till' i n;;l'd i('i<1('s \\,t'I'l' it Jlplil'<1 on O('fobet' 2(), 

Till' data pl'('sented in tahll' 3 show a dN·idl'd 1'('lIl1efiol1 in thl' in­
:fl'station following t lit' liSP of' the ditl'l'l'l'l1t illS('dicilll's, Th(' dpgl'ee 
of control is ,,110\\'1\ by comparing the tlifl't'I'Pl1ce in the inf('station at 
thl' tinl(' tilt> insl'dieidt's \\'('1'(' :lpplil'd and thl' int\'statioll 5 days 
iatt'l', and by comparing tlH' inf('staljon of the lIntn'ah'd dlt'cks with 
the infl'station of' the tl'e:th~d plot:.; l'on'ring tIlt' same period, 

'1',\I1I.~1 3.--('u/llIl/!!(' lonJl\'1' rl/ft',~lulion 011 le!lllc\' {nl/o/ciIlU /Ita apJllicatiol/ of 
ill8!'clidtle,s 10 plal/I,o( (lfla lit ill II ill!!, /'/w(,lli,l', Al'i::" 1[J.}8 

~~~r'._'_~' 

\ \ ('rugl' Iwr plnn! 1HNlut'tit>n in iJlrrstnl.ion! P.lUllts rr~l(. f r , ! , IlIre~lllt)()Il 

In!>(\(,tl('it.l('SHlld , Hntll i At 11:1;,:'; ~5~;:,~~-JI--' I I 1--1---­
diltlt,lnts pl'r t1('fl~ tWHtIlWUL trl'tltml'lll! • j:; d,\ '. ~ 

' 1 ___ "__ .__ ._..__ Lnr!!,d 18111nlll ~ AI1 At tllllrt nft\:"j. t I I lnrrml !InrvlW Inn"Ill' of t~('Int.-1 tn'.lI-
J J Lnrg('! ::mulll Ltlr~t\ 1 f Smull ~ , ,nilnt , nit' ~t

i lurnw lnn'l1l' lur \'1l(' ~ InrnH' 1 i ! 

. ~'..f ..YII1JJ- j ..~~,,~;:-l·.Y/I~'-::' .\"UlIl- ' - ..-- .--
l)('rrj~"l·ln.Y ,1.0 Iwr- I'ou '"ls i Ilt'r I fur bcr bt'r I'tn~tfll' Pen'f"t : l'act'1I1 PffCt~1I1 l'tUClI! 

t\"'ntTot\\UmW) ~ ,I t n.-H) , 0.71) t).tHi ltUH Si',;; R'S.2) R"i:.tl ;m.o ~5~O 
(:,y()IiI~'l'I"y''.l ~I II ,3\1 ,I),~ .(12 I" [11.1'1 ~2,-I! SU.9 51.0 .'<.',0 
{ nlt'lIllll t1r~pnatll.i , 

Hlndi/III"d' !I , .·111 • ti; ]" , 2·. ';\,!l. IB, 2 (,~, 1 ·18.0 .;1 Ui 
t'lIt,rnh',ll'ilt'l'kS ., .·1:1 • flii ,SO ( ,·10 -.'ltO' 3~,r. -IL~ I ·17,0 :l\Illj 

; Tlw [('rtll "19rgll " [p(t'rs to tlw third, fourth, nnd fifth J!lfvul ill!'tl\rS, nn€! "smull" to first nnll Sl'('O!ltl 
):,nnlill!"tnr'• 

.. 1m port lOll ~) nth"til' t'r)'oIiH' C'ullluirullJ:, IlpproxiTIIlitt1 ly US tu ~itI Ih1r('t1Ilt of .i.:'odilllll fillonlmuinutr. 
~ ~Hnlainu\~ nna.1 1\\{' \'~\H\\'t\ll'\lllH in pl'n,'t'm, nf 11'it.·'nh'llnH t\\:'\'Hn\t' ('nl\A~Ol\!. 

At till' (illll' tll('in;::('\'1 it'il\P5 "'l'l'l' applil'(L Hppl'oximately ;iO IWI'(,pnt 
()f Ih(' plant;.; W('I'l' I'I'l'(' of illfl'~tatilln, Fin' day" lalt'l' tIll' lWI't'('ntagl' 
of plant,.. 1'1'('(' ot: infl';::talioll had nl:ttl'l'ially ilH'I't'a~l'd in tIll' IT('at('t\ 
plot" :lnd had lllat(,l'ia II." (\('(,I'easl'd in rh(\ IInil'pated ('hl'cks, 

nata "'l'I'P f'oll('rtt'd ",hieh ;::how(>(l that aftt'I' the tn'ainll'nt till' plants 
ha \'i Jig t h 1'('(' 01' mol'(, la I'nl(~ 11('1' plant 'n'I'!, I'H 1'1' in t l'l'att't\ plots, bllt 
tlH' peJ'('t'ntagl' of plants ",ilh an ini'l'~tatioll of tlll't'!' or mol'(' !an'ae 
('ach in! hI' tlllt I'('a Il,d I.'lwl'k plot~ 1'1'111 a i n('t\ \,I'ad jea lly tIl(' sanll' as 

http:th('IWl'c('nt.ag
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in till' ol'iginnl infe:;hltioll-and usually it is in this gl'Oup of highly 
lllfl'stNl plilllis that Ihe more b{'Yel'e loss(l~: O('CUI', 

It is eone!udNl from thesf' data that dN'ris-day aJl(I cryolite-day 
may give satistuetol'Y control ot the eabbnge looper, but till' degl'ee of 
control obtained with cakiulIl arsenall' WH" ~o low tiS to indicate that Il 

highl.'l' !"ate of a ppl ieation pel' aere woulll be lwcessm'y, 
Dming tlH' ('OIlI'Se of the expt'~'il1lental work late-('ypning and l'arly­

l1Iol'lling dustings were mndl' to dctel'minl' whic'h might be more eifec­
t'iw'. bllt thel'(, was no nppreeiable difl'pn'lH'e in the lh,'gl'('c of control 
:-.l!ow II , 8incp ther(' is here t1slIully littk 01' no dew to eallse the dllsts 
to adh(,l'l" to t I\(· plants. th(' dusts should be a pp\!Pti at t hl' time of 
day whl'll yel'y liHlp Ot' no wind is blowing, 

AI'I'UCATlONS l'IIEnors TO TIIINNIl'iG 

Dltl'ing thp ('OltI'Sl' of the expt'l'inll'lItnl work eondudl'd in 10;)G~ 
1\1:17. and 1()3~ H spril's of {l'Sts WPI'I' madt' l'aeh yea I' in all efl'ort to 
lstahlish tI)(' yuille of applying insPl'liei(\eR to smailll.'thlce a 1't'W days 
pn'l'iollH to thinning-, 

III l!);IG and Ina7 the work wm: plallll(,(\ ill ::;ueh a IIInnrWI' that the 
in!,pdi('idl'R might be nppliedfrolll :~ to ;; days bl'1'OI'(' thillnin/!.·. but 
(,:lI'h Yl'ar 7 to 10 days elap::;ecl betw('('ll the time the applieations \\'('re 
mad\' alHl the til1le th!.' plants wpre thillll(,ll This inel'l'as('d inh'rYal 
lIlinillli~('d the YlIllle of the rcsultinl! data, 

In the' fnll of 11)3G the insl'C'li(:illp,.: wet'l' applietl on Oet:obel' 12. 
the l('ttll('(' 'was thil\lwd on Oetol)(lr 11). the firstin1'estation record 
was madc on (ktohl'I' :2:2, i\lld tlw :;Pl'ond on O('to\)l'1' 27, At till' time 
tilt' applications \1'1'1'(' made the Il'tlllC'l' had from a to () Il':lYl's, amI 
the p!illlts \l'el'e from l~~ to 3 inclH':-: in lliametel' and oH'..Iappcd one 
another in the row, 

Sill(,l' bdol'p till' ll'ttu('(' Iyas thil111l'd there waR no nwthod of deter­
mining thl' poplliation of the 100Pl'I'S thaI could be adeqllately COIl1­

pal'NI with Olll' taken after thinning-. thl' dl'gTep of contl'ol was (le(e1'­
mill('(1 by ('omparilll! till' popUlation of the trt'atl'd and IIlItreated plot~ 
ai intpn'nls of 7 and 15 days aftpr tht' ins('('tieidl's had l~pn appliNl. 
alld b,l' l'om)lllting- till' P('l'l'Plltagp of plant,.: injul'l'd by loopers that 
1\'(lIrld Ilot pl'od IICI' lila rl\et abll' Iwa(\::;, 

Tlw l'xpl'l'illll'ntal plot~ wpre 8 b('ds widl' by aoo tN't long and COIl­
tn i IlPtl a ppI'oxi11lately ai (l of an Herl' eaeh, TllPl'e Wl'I'P two replieates of 
l'aeh tn'ai n)(,IlL Th(' rcconls on I hI' loopt'r poplIlations wen' 111:1l1c 
bl' following- 111(' ~allH' plan that has 11('PII dp~('ril)pd pl'l'Yiollsly tor the, 
pXPPI'illwnl,.; in wlli('h til(' jll~N'ti('idl'''; \\'('1'(' :Ipplil'd artpl' til(' ll'ttu('t' 
had l)('e/1 thin IWtl, 

Tht' ('lap::;('d tillll' of 7 days bebwl'll thl' (latt' tht' in::;('('1 ieid('h "'(In' 
applied alld till' fir::;t I'('('ord of :infestatiun was too g-n·nt for obtainin~ 
llnta that 'l'OIild ;::ho,," tlw maximllm degrE'I' of cOlllrol. The gt'll(,l'al 
trend::;. howl'I'el', wlwlI the I'l':mits of tilt' treat('d plots an' eompal'ed 
with tho,.!' from til(' IIntreated ('lle('k plots, as gil'ell in table 4. show 
I hnr ;'Ollll' l'pntToJ had b('en ohta inl'(l. 
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'l'.-\IlU} 4.-Cllb/Ja{lC 1001J('r in/esl(ltion On lefll/('C foUorvillU lite (Ili/l/,ication of 
ill,seclicide8 to II/ants previolls 10 l1Iil//lillll, Phoellix, Adz. 

}:Xl'gHl~JEX'I'S OF Igao 

IA n-rngl' Inn'lle! I'lnnls free of 
Ilt'r \lllmt l!\r\'nc 1'1111115 

Rate -- . . injured
lnSl'Cl!I'idl'~ amI !liIuCUlS Ill.I·1 i days '115 dll\"5 7 dll\"5 /15 days p.Ult

U('n.~ nftel nrt('f artl:r I\ftt1r dHI not 
treat· trcat· treat. trcnt. hend 
ment I Il1l'Ilt Illcnt l1lt.'nt ___________,___;___1________.___ 

t 1Nl/m.1 Nil"" I), Po/ulfl. bfr ! bet Parmi P<rcm( ParmI 
nerrl~·clny (1.17II1'trt.'11t r"tenone) .................... 19 0,Q6 I 0.12 114 I 88 U, j 

c.r~.'01itcllln!lCIIlY([.2'............................. : 12 .10; ,24 001 80 .Ii 

t:~r~S~~t;I('{I~l~I!~I~limlql-li;_ .... ,,~.~.~-"' ........ -._ .. n~'~~,l 12 i . .1q; ~08 ~2 ~~ .7 


re .l< C leks. .. .................... ]........ , .3u j .40 tiS 1_ 1.0 

___________________________~!__~__~l____~__~.__~__1 

I ' 1
II411a~'s t 18 dll~'s 14 days lIS days 
: IIrt~r I nUt'r Mler IIfler 
i ((('nt- f tn'nl- tn\l1t- tn'ut­I mcllt : IIll'I1t ment. t mCllt 

Tlerris·clny (0.\15 percent rotenone) .. , ... _.......... H ;~I-o-----;~ 0.35 

('ryolllc I nud 1'lIlY (1-2). .......... _ .• • ,1·1, .10. 88 !~) .20
0.. ..... 

l'lIrls green' alllllinll' (I·OJ... .... .. 5 i .02 I .081 98 92 .23 
('nldum IlrSt'llll1l.' l (uutiiltltt·,I).. _ .... _.. '. 7,. 2U ! .10 8() 00 .:12 
l'nln'A[NI ('hc('kS ..•. " ... ,. •.•.•.• . •. '" • r-"-'" j .20 f .24 \ 80 i 82 1 • ~IJ 

J ImportN\ S),t1llll'tic ('ryolite coJl\lIinin~ 1I11proximnwly 98 109\) pen'Cnt of sodium fluonltlminate. 
, ('ontllining more thun 50 pert'Cm of nr~clliOIlS trioxide. and not iess thun 3.5 pert'CtIl of this in the "(ree"

(uncomhfn('(\) stllte. 

s CU\l1nining IIrs"n;c equh'ulcnt to iO pcmmt 01 Irk-alcium ar~II!1tc. CIl3(AsO.),. 


The eXHminutiollmade 15 days aftl'!' the insecticides were applied 
showed an illC'l'('llSe in the illfestation o\'er the 7-day examination. 
This indicated that the Vel'iod of effectiveness of the insecticides had 
passed, owillg largely to the rapid growth of the plants. 

In 11);37 the sallie f!PJI(>ral procedure was followed. The plots, how­
evet'. contaille(l one-eighth of Ill) acre each, and the plants ranged from 
1 to i.l incheS in diallleter and had from three to five leaves ht the time 
nIl' illsectici(b:; w(,l'e applied. The plants were standing thick and 
o\'l'rlappl'll ill the row. The insecticides were applied on October 2, 
and th<' lettuce WIIS thinned 011 October 12. The infestation records 
w('n~ mud(' on OctOUel' 16 alld 20. 

The data IH'l'sentecl in the lower half of table 4 do not show any 
apPl'eC'iahll' ad\Tantngc of one in';lecticide over another, but a control 
tl'c'nd was indicated whell the results of the treated plots as a whole 
wel'ccompared with the results of the untreated checks. The first exam­
illatioll was made 1+ days after the insecdcides hnd been applied, and 
dtll'ing that tim(' tIll' plants had increased several diameters in size. 
Durill~ this l4·day interml many looper eggs were deposited and 
hatched, and many of the resulting larvae fed on the un poisoned plant 
growth that had developed since the insecticides were applied. There­
fore, in jl1dgill~ the control values only the fourth and fifth instal'S 
should be considered, since the smnll larvae were not exposed to the 
insecticides, and to consider them would not give a true index of the 
degree of control obtained. 

The difference hetween the looper populations in the treated Vlots 
as a whole and those in the lmtreated check plots was not great, and 
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there wel'e individual l'lw(!L'sals within the treut{'d plots that showed 
higher infestations than in the untreated cheeks, One of the cl'yolite­
clay plots und the calcium ars{'nate plots showed high looper popnln­
tions, but the general trend showeu Ull ilppl'l'ciuble {legl't'e of control 
in fa "or of the insecticide treatment~l, , 

The same ~eneml pro('edurc was followed 111 1938 a>; had been em­
ployed in the pl'evious years. Conditions developed, however, that 
allowed two series Ot' ~l'oUpS nf experiments to be calTied on, Gl'Oup-1 
{'xpl'rinwnhi ('onsish'd of 2.1 plots nrl'an~ed in u sysh'lllatic square of 
4 insectieide plots and an untreated check, each of which wus in 5 
replicates. Gronp-2 expt'I'iments were siIHilnr to those of g't'onp 1 
except that 1 of the im;ecticides wns omitted, which nllowed/t 1G-plot 
arran~ement with the 3 insecticides und all untl'ented check, each of 
4 replicates. The pres('ntntion and discussion of the daht 1'1'0111 the 
:2 gronps of experiments will bC' taken up sepnrntely sillce thel'(~ was :t 
g'n'ut <1ifl'el'C'lIcC' in the inft'stntions in tIll' 2 fields. 

In the gl'oup-1 experiments the inseeticides w('l'e nppliNl on October 
(i, when the plants werc from 1 to 3 inches high and wen' well over­
lapping in the row. The lettuce was thinn('d 011 Oetobel' 0. thus allow­
ing all mtel'vaI of 3 days betwc('ll tIle time the insecticides Wl'l'l' appli('(l 
and the ti.me the lettuc(' wns thinned. The infestation 1'('conls were 
made Oil October 11 and 19. 

The looper infestation was low in thes(' plots at thC' time the insecti­
cidt·s wel'e npplied. Tahl(' 5 shows the ll1('an infestntion for the 
1'('plical('s of gl"OUp 1 l'l'cordec1 5 and 13 days after the insecticides 
were applied and the perCelltagl' of plants injured that did not make 
heads. The infestation 5 days aft('l' the insecticides we 1'(', applied was 
low. hut It cOllsidl'rable increas(' in the infestation of s111n11 !anne waf.> 
shown by the examination made 13 days after the im:ecticidt,s wert! 
applied. TIll' low infestation of the Inl'gc Inrvae at the 13-day exami­
nation indicated that the Vl11'iOll1'; insecticides had effectin·ly controlled 
the infestntion pn'sclIt nt the tiull' the applications were l11nde. 

T.\llU} 5.-Ga/)I)(l[/(' (oope/' illfestation on lettuce follolrill!l Ow (lJ)J)1ic(l.tion of 
ill.~('('tici(I(',~ to [liauis 1)/'('I'iO/ls to 11Iillnill0, Phoelli:l', ~h·i.:'.. 19.78 

Group I 01'onp 2 

! A\·l'I'!l~l'.Il\'1' plnnt i I I 
t r! A '"('J'flg(' 1'Innts 

Insectieitll's nlHl I'-'--~--'-'------ Plnnts, ~ Inl'\'nl' \ frl'l' of Plnnts 
(lihwnts nato "dnrs nftrr ' 13 (In)'5 nft('r 'injur('di Rnte Ix'rlllnnt Inn'IIl' injurl'll 

Jlt.'l' tn1utnJlll1t tn'llt!:u'ut, -lhnt did! Pl't' 1 -; (Inys ! i d.nrs thntdi'l 
nert:' !______ ~___ not ! Ul'n' . nfttll" ; nrtf'r not 

! hem I ; In'i1t· ltn,at. 11('11<1I! Lnr~(' I Rmnll 1 I I1l'g(' I :<1111111 1 IIIl'nt 1I"'n~i larvae huvlw ~ Inrnll' IllrvuC'
,---'--_._-'--- ~~!-.--------

r 

----­
])('rris-chl~' (1.0 IX'I" iPOll 11 tI,,! Nllmber NI/ml,a XIIlIIlJfr KII.11Iber Percrll/ Pfll1l11is'.\"lIl11brr perce1Iil/'crcf7li 

CN1\ roll'nOlll'L "'. 1I \ n.024\' O.OSS 0.0111 O.3()() I 02 , u 1l.25 , 'i.O' 1.28 
Cryohtu ' nnd clny ! I I

(1-2) __________ , __ ' 10 .0:12 .072' .02,1 i .·172 I,W 10< .:12 t 811.0 I 1.02 
Calcium nrsenntc 4 : j i 

(untli1ulNIL .• " ' Ii, .0,18 .Ollti .02,1' .3t'7, .59.'1' 9 i • Ii:! 1\:1.0 1.,:1 
VnriS gnl(iTl .. nnd . ; , 

t":::~~n~:,;nil;'('k~ .... .... :~h~ I :~!:~. :(i~j i :~~ i 3:~~ 11:::'''' 1.~1-·3i:ii'-"ii::jii 
t 

1 ~I'ht.\ H'rm il1nn!l,H ft,f(,rs In thl' third. fourth. nllti fifth instnrs, and "smun" to first and Sf('ond inst.ars. 

'1t111)OrtNt ~YllihNic ('Q'olih' eontninillJ! npprOXimnh\)Y PS to 90 IWrtenl. of sodium f1uQulu11Iinntt).

l COlltnininl! ursNlic NJuiyultiut It) 70 J1t.'f('t'llt of trh'nlciut1l nrSl'tH\tt', CU3(AsO.h. 

t ('ontt.'nts 11101"(\ thnn.so Jl~r('cnt. of arsl'llinu~ trioxide, flnd 1('$5 thnn a.5 Jll'J'('('lIt of this in the Hfrc(I" (un· 


rtllllbinl'(1\ "fiW. 
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The p~r('elltage o£plnnts injured tlult did not mnke heads was eOll\­
pttrutively low following the U:-;l' of calcium nrsenate

1 
paris green-lime, 

and cI'yolite-cluy, but rather high following the use of the derris-clay. 
This was due to :tn infe:-;bttion containing not only cabbage loopers 
but also beet al'lIlyworms, alld it has been determined that the beet 
arlllyworm C/lllnot be readily killed with denis, 

In til(' gl'l)Up-2 experiments for 1938 the insecticides were applietl 
on Oetobt~1' 2()~ the lettuce was thinned Oil October 31, aIHI the only 
illfestation ('ount was made Oil Non'mber 2. 

The loop(>t, infestation in these plots was higher than ill those ill 
gl'OUp 1, lind table;) shows that the untreated plots had till infestation 
of 1.81 lal'vae pel' plallt 7 days nftl'r the insecticides were applied; and 
",Iwn the ulltl'eah'd check-plot infestation is used as tl basis fol' cul­
('ulating th~ dl'gl'e~ of ('olltn.11 obtainp(l follo\,'ing the use of the insecti­
ciclN; it will Ix' seen that the delTis dust containing 1 pl'l'Cent of rote­
none in elay applied at the rate of 9 pounds per aCI'e produced 86,2 
pN'('('nt dCl'I'pa:;p in the infestation, the cryolite and clay applied tIt 
th(, rate of 8 pounds per act'e ga,"!' 8~"3 peret'nt decrease, and the cal. 
l'illlll al'spnat(' applied at tht, !'Hte of 9 POlllltl:-; 1)(>1' aCl'C 65,2 pel'C'ent
d('cI'('!lse. 

The. pPI'cl'nlagl' of plallt~ fl'('e of infestation and tIll' pereentage 
injuI'pd Ihat (lid lIot Iwad sho\\' tilt' :-;alllC gt'lIPI'tti conll'ol treml as was 
showlI hy thl' infeslation COUIlt. 

No ap'lll'p('iable difl'l'L'(>lIce in till' dl'gTl'(' of eOlltrol is (~\'ident Ill'twl'l'n 
the d('nis du:-;t lIIixt.Ul'e alld till' ('I'\'olite mixtul'l', but the control shown 
for I he ea I('i 11m tU'Sl'nate Sl'l'1l1:-; to i nd iea tl' I hat it nm y he less toxic 
to loopl'I'S ant! thl'I'('fol'l~ lila." I'('quir(' n hl'uvipr rate ofapplieatioll to 
gi,"p a :-at.isfaetoI'Y COllt 1'01 of cabbaw' loopl'l's 011 small Jeitu!:!', 

EFFECT 0"1 LOSS 1:-1 )IAHKETAllI.E STAND 

The IWrcl'ntage of plan(:-; llli:-;:-;illg, as shown from Iht' data gathel'ed 
rrllnl thl' "a!'iolls plot.s 1'1I1ploypd 1'01' testin!! till' insl'('til'i<ies,and t:hsOt' 
llspd as IIntn'ah'd elll'ck:;, lllay be the !'PHllt of a nllmbl'l' of ll1flllences, 
:-uch as poor W'I'lllinatioll, i'lllprOp('l' cultul'al llH'thods, dis~a!"(', and 
nttal'k:-; from ,'arions ill:-;~etS. There was 110 way of separating the 
('au:-;I:'~ uf (Il('H' {lill'l'I'Pllt losse:;, but it was kllown that nil important 
pal't \\':IS dul:' to til(' attaeks of til(' cabbage loopel'. 

Thl' loss attt'iblllnbip to (·abbagl' .loopers because of plants that did 
not PI'OdUI'(' llltll'k{,tabl(' hptul::; ~,'as low, ns t.he tliifl'I'elH'e from this 
eau,;p betw('('n tlw loss ill the tI'NIIl'd plots and that ill till' untreated 
('!tpeks was not gn'at. No data \\,p1'e eollecled or estimates made of 
the los:-; :-uslainl'd hl'(,:\ll~(, injuI'l'(l ]Ilants \\'Pre dl'iayed ill their dl'­
,·pIOplllPn(. although thl'." latpI' pl'odu('cd mariwtable hl'alls, but tIll' 
t'ombilwd lo~~c:; fl'lll\l tIl(' nbo\,p-llll'ntioned i'OllrCl'S WPI'(' 1I101'e seYl'l'e 
than was nppan'nt from the data l)l'e~ented. 

ExpPI'illlCn(:; ('ondllded to dpt('I'milH' till' degn'p of .loss to the lettuce 
{,I'OP dup to thl' attaeks of loopers wh('n the insl'('(ieiclt's were applied 
ttftt'l' th(, h'ttllce was thinned, and othl'r:-; to determine the loss when 
thl'i IlSI'Ct iei(ll's weI'(' a ppliecl bl'fore till' kttucl' was thinned, Ita \'l~ bpen 
di::<'llS:-;pd, "\VI1('n fllrtlwl' dama!!(' wa;; unlikl'ly, extllnillations were 
111adl' in til(' l'XIW!'illH'lltal plot:-; I;, to 20 (lays after the nppHcation of 
thl' ill:-l'dil\idl'~' to dl'tl'l'milll' till' p(,I,(,(,llla!!(' (If plant:: missing and the 
Ill'n't'llia!!\' or Il)opPl'-dalllnp."l'd plallt~ IItat did not PI'O(ltH'P IlHlrkl'tahh' 

http:olltn.11
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heads. The data were collected from each treated and euch check plot 
used during the difl'erent years and are presented in table 6. 
~l'AIILF. fl.-Lettuce plants missing at har'vesttime and those 1vith da/lwu.e cal/sed. 

by loopers to tile IIIllrketed portion following the (fpplicatioli ofillscclicides, 
1'II.0CII iiIl, 11 ,.i.::. 

AI'1'UCNI'lON MAl)}; AF'l'ER 'l'IIll\'NING. 19:15 

1'll\nts 
rl'im('of Hule (lcr l'hmt.s damaged 

liPplication IICro missing by 
IOOJiers 

---------_.._------------- ----------------­
]>0111111., Percellt Percellt 


Cryolite '-ciIlY (1-2). .................................... l',·ening. ..... \6 11.0 1.1 

Dorris·talc (O.R pen't'nt rotenone) .......................... Morning...... 25 0.2 1.1 

Derris·tulo (0.8 norl't'nt roI.Nllme) .......................... };\'l1nin~ __ .... ao 9.8 1.:1 

Dorrl.·tobucco d\lst (J.r. per('t'nt rot.enune) ................ 1\fornln!:...... 12 10.3 1.2 

Derrls·day (0.4 nl·recn!. rotonone) .............. __.....,.••__ ..do......... 15 5.7 1.2 

Tlorrls'l'lny (0.8 (ll'recnt rotenone) ........................ Evening...... 14 1.3 

Cryolito·suIrnr (1-2) .......................................... do......... 3~ 1.:1
~:81Derris·chlY (0.$ Ilt'nocnf. rotenon~) ....................... !lluming...... 1.<; 11.0 1.4 

D(·rri~·t.lllc (0.4 (lCrlo(>nt roll·nunc) ..............................do......... 15 8.1 1.11 

rntre!ll~(\ checks .....__ ............................................. ___........... 7.1 1.11 


AI'I'L.ICA'I'[ON MADB AF'I'.ER 'l'IlINNING, 1036 

Gal/on., Percent percellt 
Derris·spmy (0.0225 (I~rcent rotell()ll~ with spn·,llh'r 16 15.9 O.S 

1-100:). 
Pound:! 

D('rris-5uHur (1.17 percent. rolenolle). ..................... Ewnillg. __ .. 23 15.9 .U 
Derris·clny (1.17 pen~nt rotrllonc1. ........................... do......... ~'O 14.5 .!l 
nCl'ris-ch\~' (1.17 percl'lltrott'nOlwL~_. __ ~ ..... w~ __ "~ __ "" __ • 1\lornin~~_ ...._. 27 18.1 1.0 
Derris·suifur (1.17 perccn! rolmlone) .............. __ ........do.:...,__ 17 20.0 1.2 
Pyrethrum '·$ulfnr·(\crrls (0.[.8 percent rotenone)......... ................ 17 15.8 1. .\ 
l'lltreated checks ................................................................. . 18.6 1.1) 

I 

APPLICA'I'lOX :.rADE llEFOHE '1'111XXIXO, 1936 

IPOl!ntis Percent Percent 
Cr~·()1itc·clny (1-2). ............... ............ ........... ................ 12 6.8 0.11 

Derris·clay (l.I' perel'nt rotenone) ...................... ................ 10 8.0 .7 

l'nris green '·lime (H1). ........... ............ ........... • ............... 12 8.'\ .7 

Untreated cheel's................................................................. 10.7 1.0 


,0\1'1'[,1(' A'L'lON :'lADE A[<"I'ER 'l'HI"NIXG, 1037 

Percent Percent 
Derris:,::.051:;(,mt rolt'non(') ......................1E\'Nling... ~ .• ]>oun~~ 17.0 O::~I 


I Gallolls 
D~rris·sprll~· (0.0182 pcr('l'nt rolenolll' with spreader \ Morning...... 22 20.3 .34 

1-·mOj. 
PowI/I.,

Dl\rris-('lny (0.05 IWf(ll'ut rotNlond *" __ ~~+""."'" ~ .. ~_._ .. _~ j }~ycning__ ....... 9 24.2 .41 

Pyn,thru1l1-sulfur-dl'rris (0.47 pt'rl"Nlt rotl'II01lt'). ~ ..... ~ .... ~ I.. _.. ~ .. do. __ •___ • 22 18.1 • ~IJ 


j)"rriS'sulfur (0.\15 Iwrccnl rotl·none) ....................1Momin!!...... 25 111.2 .51 

Derris·dar (0.\15 percent rotenont') ............................dn........ 9 'J:l..\ .n.ll 

L'ntfl'nted ctll'cks .........................................1 ......................... 19.7 .6', 


APPJ.l('ATIOX :'L\DE HEFORE 'l"lllXXING, 1!):J7 

Percent Percent 
Puris ~rcl'n·liml' (1.6) ................................................... .1 21.0 0.23 

Cryolito·elay (1-2) ....................................................... 31l.2 .20 

Calciulil nrsennte' (undiluted) .......................................... . :lO.n .32 

Derris·clny (0.05 perl'Cnt rotenon('L ..................... '" .......... .. 40.9 .35 

Untreated che(·ks........................................ \..... . 3:1. 5 .40 


i Importl'<1 synthetic cryolite c()lltninin~ approximatl'lr 98 to 9n (lNccnl' of sodium fll.lonlnminntc. 
2 A COlllmerciHII~' 11reparcd alk~'1pl\('nylhcll7.cnl'sulf()nic n('ifl. 
I Pyrethrum dust. containing !l.05 PCrt,(,llt. of total pyrl·thrins, diluted with 2 pnrts sulfUr, by weight, with 

sulllei"llt derris adl1cd to mnk" ().58lwrl~·nt of rotl·1l0nO. 
I Contains mom thnn SO Iwrcent of nrsl'nious trioxhle, nllli not less thnn 3.5 percent of tl:is in the "frec" 

(unt'OmlJillf~d) stllte. 
, ('ontainlng arscnic N1Uil"a\l'nt 1070.0 l1('rc"lIt of trk'alciulll arsenafl-. ('II,(A50.". 
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1\\llU~ (l.-f'Ctt-IICC ]Jlal/./,~ lIIi8Si.llll ai, 7wl'L"('st/ime (ll/ll thOS6/Cith t/(/./I/(I{IC c(I/I,~e(l • 
b!l 100pel's tn tho I/I(/I'ketc(l J)ol'/ion /01/01l:i1l0 the application o[ i1lsccticide8, 
1'Ito('u.i;L', AI'iz.-Contiuuetl 

A 1'1'LIC\'I'ION :lrADI> BEFOnl> 'l'IlL'I"N[NCi. was 

I : I Plants 
Insecticides IIIHI dilucnts ! 'l'ir,ne <ir " Hull' per f P!nr)ts damaged

i a\,phenlloll Here \ 1I11~SIl\I,; by 
i I I looJ1('r~_._------------'-----,---'------ ­
:: ' Pounlls ! Percellt Perc(1/t

C'ulciulll arsenlll,' (undiluted) .•.•• , ..................... ' 1-:\'l'ninl,;,, __ •• 17 U.3 0 •• 55 

Puris~rN'n·linW(I-I) .................................. \ •. , .. <10 . _.... 7 n.7 .86 

('ryolitl'·clu)·(l-~l ..,." .. _ .... __ ..".,, ___ ••... "-Iorning ___ .__ 10 8.4 1.05 
Dl'rris·elny (1.0 IWrt'tml rolt'nor",) ..........................do........ II n. G I. 51 

l!ntreuted checks..... . .. ......__ ..................!...........___.. .......... 11.2 a.50 
, 

The peI;ccntagc of loss, as indicated 'when the diifi'rence between 
the tn'atefl plots :1Il(l the untreated check plots was compared, wns 
\'('I'y low, both for t.he percentage of pln.nts missing anel for the l)e1'­
c(,Htnge of injlll'ccl plnuts that did not producc mal'ketnble heads. 
In ] flo;) antilD3S the percentage of injured plnnts that did not produce 
marketable hl'acls in all Lhe plots was much higher than fol' the other 
),('(\l':-:, whereas the }}('reentnge of plants missing was greater during 
IH;3G aIHI 1037 than for (lither lH35 or 1938. 

lful'thN' than noting a slight general control trend in faTor of 
the tl"l'tltl'(l plots 0\'('1" the ulltreated check plots, the data presented 
in table (j seem to ilHlicate that little direct loss to lettuee in these 
pULtieular lipids coui,,; be attributed to looper attacks during 1935. 
U)~1(l. and lDin. bllt during Hl38, with a he:wier infestation, there 
sel'met! to be a distinct loss that should be attributed to looper attacks, 
both in the pN'centage of plants missing and in the percentnge injured 
that dill not pI'oduce marketablc heads. 

In l!laS the plots trellt(>d with the derris-clay dust eontaining 1.0 
pel"(,(>llt of rotenone show H greater loss than those plots treated with 
tlll' tlugt: ('outaining cryolite 1 pllL-t to clay :2 parts, or the plots treated 
with enlcillm nr!:'enate. or those treated "'ith paris green 1 part to lime 
(i parts. This great('l' loss. was (hlP. as has been said. to a mixed 
infpstation of loopers and beet Hl'mYWOl"ms in this field in 1938, and 
uo way of ditt"c'rentiating ~t\\'een the los5e8 caused by each of these 
inspr-ts hns bepl1 pstablished. 

HET.ATI\·E YALUE OF APPLICATIONS UEFOHE AND AFTEH THINNING 

In 19;38 two s('rics of expet·jments fumished data from which the 
I'Pslllts of insecticide applications made preyious to thinning the lettuce 
and after the lettnce had been thinned could be compared. The same 
insecticidps were applied at identical mtes in the respectiYe plots in 
pneh group of pxpel'iments. The lettuce in one group was dusted 5 
d:lYs previous to thinning- of the lettuce, and in the other group the 
lettuce was dusted ~. clays after the lettuce had been thinned. 

The data prpspnted in'table 7 permit comparison of the infestations 
following- the two times of applying the insecticides. The looper 
infestation was hig-her ;j and 6 days after the insecticides were applied 
in the plots that were tl'('ated I) days previous to thinning than it was 
[) <1:1Y5 nftet· the inspdieides werc aPi)lied in the plots on which the 
treatments were made 2 days after the lettuce had been thinned. 
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rrAIIU~ 7.-~l COlIIlJarisOIl of the cabbage looper illfcstation (II/d· dalllllUc to lettuce 
'It'hen the il/secticides wcre all/llicli be/ore aull aftcr thillllill{J, 1'7lOcni.£, .4ri;:., 
1938 

lll"'-'Clicid~s nl'plied­

5 <lars lwforll thinning 2 da~·s nrter thinning 

Hnte 
lns('ctieides and dilucnts 	 1H.'r I L~~\;ael___~llts ___ 1.1:~:~II":. ',.. Plnll~. """ __ 

Here \ plnnt , I '- phu! ' I 
15 lind 0 : • • : . 5 Iinys ' I. . 
• dill'S ! ne. 1 I; ': \ 'I'otnl nrter i De- • t: '\ I'Potul 
" nrte~ 'stro\"l~I' llInrkch 	 loss 111'1'1\. ',<trond lllarket· los' 
, Illll?h. I " i nlll" ; 'ntion '," " II 111M s 

('t\Uon i ; : c: I t 
..-·--I----.--'~-·--·---~-·-:----I--

I lYUIII. ; .V'um.. t t 
Derris-clny (1.0 llerccnLrotc· 1'011111/. l;er J.~e(('(.>"l i Perrelli Perall! ber Perrrnl 'Perrent }Jerrellt. 

IlI)lWL ..... . .. __ •••• i (I 0.2.1 o.!! 1 1
) 1.-' 0.15 5.0 1.0, 6.0 

('rYIIIlI~ I and clny (1-2) "•• ' S .32 , ;' 1.0 , 1. 7 . U 3.li 1,0 4.6 
Calcium nrs~nnt~ : (Ull.. ; 

diluted) ,... . .••: II .1;:1 : .5 1.7 .:In 4.3 .S : 0.1 
('mrenw<l checks_. ____ ..... !. ___ •• _ : 1.~1 , 1. U IU 1.20 • 6.3 3.3 U.G 

--_ ..- -­~ 

I imported sYlllh • ."tic cryolite ('OlJIllilling: npproxilllut<,ly \IS to \l9 1"'[('<:lIt or sodiulll fluonlullIiulIle. 
2 Containing nr~l'nic cqlli\"ulent to 70.0 p\~rt"\llt of tril'nldllrtl nr~l\mlH\ ('illt.AsO..h. 

The better contL'ol of the loop('l's obtn i lI('d 'when the insecticides 
W(>l'(, applied after the lettuce had b('('n thinned was due laq!el~r to 
the more unifoL'1ll applicati(JIl and coyerage on the indiyic1ual plants 
aftel' thinning than ('(lttld ha \"l' lw('n obta i11('d lwfol'e nle plants were 
thinned when tlwy stood thick and on'rla ppillg in the row. 

E"en though the looper latTae were mol'(, readily killed when the 
insecticides weL'l' applied aft(,I' the h'tt uce had been thinned, it does 
not llcees:3arily follow that such insecticilles produ('e tl mon' ('conomical 
('ontl·o!. The lal',rae ft'om the discarded p!ttnts congr('gate on the 
plants left standing, and though the plants haye been poisoned a 
cel'hlin qutlntity of plant tissues '\\"ill haye to be consumed before II 

lethal amOtlnt of poison has been ingested, and in the meantime the 
:::mall plants will haye been injured or destroyed, 

The data presentell in that part of table 'j which compares the 
pereentag('s of plants destroyed and the percentages of plants jnjured 
that (lid lIot produce marketable heacls SIlO\\' that the 10ss('s thus 
sustained WN'e much grenter when the insecticides w('rl' applied after 
tl1(' lettuee had been thinned than when they were applied l)J'e\"iotis 
to th inn illg. 

DISCUSSION OF METHODS OF CONTROL 

The experimental data presented in this bulletin indicate that when 
infe:::tatiolls of the 	enbbnl!e looper occur on ](·ttuC(· plnnts when they 
are sl1lnll anl1 the foliagp present will drop 01' be renlOyed befot'e the 
Il'ttuce IWiUb reach market. a satisfactory (',mtrol ('all lw obtailw(1 by 
applyinl! a (lu:::t mixture containinl! 1 r;art of ('l'yolite to 2 part:; (;1' 
talc Ot' similar dilupnt at the rnte of 10 to :20 pounds per n('r(~. AJ 
tlLi::; time satisfactory ('ontrol can also be obtaine(l by the application 
of n (lust mixture ('ontaining- 1 part of pnris :rl'(,pn to (j pHl'ts of ]il11(' 
at till' rate of 10 	 to 15 pounlls 1)('1' a('re. or of undiluted eal('ium 
lm~enate at the rate of 10 to 15 pounds 1)('1' ;t('l'(I. 

,'~h('n i nst'et i('ide applieatiolls a I'e n'qu i I'('(] with in! or ;; '\'(leks 
prior to han·est· or so lll.'al' thl.' timp of hat'\'('st that I'I'si(lue::; will 
I'PllHti n on thl' ma rket('tl pro<1l1d. t\e fI bOY(,-lIlentinned 1ll:1 tpl'ia]" 
,;houhlllot Iw lISI.'<l. C'ahbag(, loop('!':-> tna~'be t'fl'l.'etiwly contTollE:'d at 
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(llis tillw by (lu!;tillf,r the lettu('t' with :l mixtul'e ('(llltllinillg' 1 pet'('elll of 
1'0tl'J\0IH' IH'('pan'd ur dilutin<r ''1'olllld d('lTis with talc 01' sulflll' Ot' by 
applying a mixtuI'e'of t'qua('l;;'u't;; of pyrethl'ulIl flowel's alld talc :it 
the raIl' of 1;') /'0 :W pounds PC'I' aere. Indi<:atiomi are that faidy good 
('olltl'ol ("an be obtailH'd with dll:-it mixt.ures ("olltainillg' as liUll' as 0,;' 
pC'I't'eut of ,'otf-lIonC'. 

estlllll), till' 1l101't' S('\'(,I'(, damag't' to h,ttll('e fl'olll til(' atta('ks of the 
eaubag'l' looper (,Ollll';-' imllwdiat('ly a ftC'I' tilt' thinning' of the' plants, 
and if thc infpstutiol1 at that tinll' is ('ontl'ollC'<\ 110 ftll,tlwr llamage 
U:illa II)' Ol'(·I1I';-'. I t is thC'l'efol'C' pl'pfpl'able thut the ills<'cticidl's be 
applil'd ;) to ;i daY:-i 1)J'p"iou:; to till' thinlling to a,'oid a C'onepntl'att'd 
nttaek on j hl' plants Ipft Htamling. If thili is dOlW. no objeetiollable 
1'('sidtH' fl'Olll ally ill:-pd il'itl!' applil'd at that stag't' of plant dew]op­
1ll!'llt will r«'IlUlill to l'p:H'h till' l'OI!:iUII1('I', 

I-'IGI'I:E 1(1.-.\ tJ""·l'I'·()JlCrat(·(! llIulti,row dUtilt'l' tliut ;,;iI'cS u sali"fatIOI')' di"tl·i· 
IJlIl iOIl of lilt' im;(,(·tieid(', ;\nl (' tlI(' l'a lI\'a" U"',,() to l'tIIlJillt' tllP tIn;;r. 

The ahu\'(' l'ah's of appii('atioll fol' till' ill:,(,t'ti('ill\'~ lIlay Sl'~lIl l'atlwl' 
hig-h. but a qui('\\: kill of tilt' loo)ll'l's is lle(·p~:':lI'.v~ ('spl'ei:l II." \,;11('11 they 
lIP\W:II' Oil the plallts illlllll'(\iatp\,Y aftC'l' tlH' Idtuee has bePIl thinned, 
al\d.ful'tll('t'l\\ol'e. \I thot'ough ('owl'ag-(' of till' plants with till' illsecli­
('itil' i~ (':;sl'ntial. Figul'(' 10 shows:l po\\,el'.ojlt'l':Itl'd du!;tel' wilieh will 
gi \'P :;:1 tisfal'tol'Y l'o\'Pl'agp of lill' ll'ttm'p pia nts. .\11 I,fli('i('n t 11:1 ntl 
(\I1!;(et' has been showl\ ill fil!\II'e U. 

'fhe loop('l' infpstalion m;l." not be HI h(';I\'." :I": to ('HUSI' :-(,\'cr(, losses 
en'r)' ,\'l'(lr" but :}:; :I S:I fpgunnl it is :I good pl':lel it'l' to apply illsl'('ticid('s 
a I\I\\, days pnl\'ioll:; to till' thinning, ~\ thorough t(l\'('mgp of till' 
pl:lnts is p:;spuria!. and (hi:- 1':111 1Jl' ubtailH'd only hy applying the 
insl'dicillps Wltl'll tltPI'l' i:: Wi·..., litt]p 01' no Wind. III till' ilTigated 
\'ldll'Ys of till' SOllt!lWl'st tl\(' nil' is Ibualls still lntl' ill thl~ (,\·pning. at 
night. OJ' ('ady in lilt' Illoming. 
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