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CIRCULAR 0 . 123. J,,ul'd Jun,• Ju, 1:110. 

United tate Department of Agriculture, 
BUREA U OF E N TO MO L O GY. 

L. 0. HOW ARD, Entomologist and Chief of Bureau. 

METHOD 1 OF ('O NTROLLI N U TOBA CC O L SECT S . 

By .\ C" . .\Imm.D r, 

. 1y1 nl awl E.rpcrt . 

INTR ODUCTION. 

l nv :-:ligation b_\· the Burritu of Elllornolog_\' of LhC' l lnill'd 1·-HnlC's 
D parlnwnl ol' Agriculture' of i11scds afl"C'ding t.obn<T > h,1:-; brc>11 in 
progress iu thr ., dark lobac<"o ' di tricls of Krntuck_v n11d Trnn0ssc'<' 

inc- ,Ju ly. J 907. 
In thr work in Trnnes e the Bureau of l~ntomology ha: had the 

he,1rly cooperation of the Ten­
n s ·ce ,lgrieuHura l expPrim0n L 
station nnd of its director, Pm!'. 
H .. \. . :\ [org,rn. During 1 he surn­
rncrs of 1 flO c 11nd I 000 Profcs.·or 
:\lorg,rn as ·ign cl it st utlcnt, J l r. 
D . ('. Pnrman, of th PuiYcrsity 
of T nncs:cc, ns nn as. istanL Lo 
the Federal agent in c-hnrgc of 
th lo lrncco-insu·L invr:tign.lion:. 
TlH' \\riter wi-,hC's to c'xprc'ss his 
thnnk,..; lo Prol't' ·sor ;\Iorgnn for 
tl1e pC'rsonal advice rrcriYc'cl from 
him anti f r thi::; Yn luublc c:oopern­
tio11. 

Tn thi ' inY<'stigation all in­

Fil, . l. -A grotis y11silon, onc of l hP tohalTo ,·11t­
worms: <1. Larva: 1,, he.HI of sam,•: c. adult. 
:-; ,\l ural s ize. (From Howard ) 

s c:t · found affecting t bncco h,ffe b n stu li d, hut pnrticulnr 
n llcnti in ha-.., 1)(' n giYen t the diff ren ( s1 ecies of cuhrnrrns, to 
the tc b1H·eo flc>a-bte(le (/'.'Jiitri .r JJarrula 1,'nh. ) , nnd to the tobacco 
hornwo ,·ms (! hl1'9<ilwnti11:--: sr .rf(I Joh. and P. uuin9uemaculata ITnw. ) . 
In this p11rticulnr circular onl) the in...,ecl .., mcntionrcl nhoYC' nrc 
·011..:ider cl. ~\1th( ugh the inYc ligation hn · not be n compl .t cl, 

1 



2 l\IETHOD::; OF CONTROLLING TOBACCO I ECT . 

i( is thought t hat a desniption of rem di s already in u ·e with 
tlw addition of thosr discoYered during the in-ves tigation, nrn,v be 
o[ v alue to tho growers. 

It should be s tated that the remedie · herein tr ated will app ly not 
only to Kentucky a ncl Tenne."ce, hut s hou ld apply equally as well t 
a ll lobu.cco-growing ,' tate · which do not border on the Gulf. 

CUTWORMS . 

Tobacco is frequently ve ry se rious !_\· injured b,v various specie of 
cutworms, of which two common 'pen , are illu ' trnted in figure 1 

d 
F IG.:.!.-. \ tohac·<·o cul worrn ( l'1 ridroma margarito.wt ): a. hloth: b, normal 

fo rm of la rrn , side view ; c. same, in c 11n·C'd position ; d, dark form of larva, 
from ahoH'; 1. rgg, from side:/. c-gg mass on twig. .\ II ua t uralsizc except<, 
which is greatly en larged . ( From lio\\·ard. ) 

and 2. It i.~ tho 
common experi­
ence o f all farm­
er , t h a t c u t -
worm arc th' 
mo t abundant 
and injuriou on 
lnncl that has 
been le ft uncu l­
tiv,tted for ome 
time previou to 
being planted to 
n certain crop . 
'\Yher tobacco 
fo ll ows do,e r 

. ' . 
SCL'IOUS l n J ll ry 
from tlH'sc pc t 
is likely to re­
s u IL. On the 
o ther hand, if 
win ler grnin pr -

cedes tobacco ve ry Ii t Uc inj ur_v is likely to oc·c·ur. However, i I' tobacco 
is lo [olhw n dovrr sod it is a :-,imp le nm ll<'r to rid tlH' so il of tbesc 
" worms ." Ir it is poss ible- ( o do so, the :-;od s hould he plowed under in 
t hr fa ll orwinternnd be krp( l'recofvcgetntion h)· clisl ingorhnrrowing. 
Thus hy keeping the field fre of vegetation thr cul worms will be 
:-; tarv('d to drath hcl'ore the time fo r :-ie t ting the tobacco. '\Yhen sod land 
is plow<'d o nly a short time beforr sr Uing th<' tobacco , n trap b:tiL rn,l)' 
be used to ricl the fide! o f the worms . Tn Farmer~' Bulletin Xo . 12oc1 

D r. L . 0. Howard rec mmend s thoroughly s praying n patch of weed 
o r C' lowr with Pnris green, !hrn cutting it a nd dropping it. in little 
hun<'hrs here a nd there throughout th field. ~\.nothrr trnp bait that 
meets with widP L1Yo r is ,l lso recommrnded by Doctor IIO\rnrd.b It 

a Farnwn;' Hu llc tin No. l:W, United ' tates Department of Agric ulttu· , p. :23 1900. 
b Loe. ci L. 



METHODS OF COXTIWLLIXU TOD.\. ' ·o IX.'ECTS. 3 

on ish of I pound ol' P aris gl'l'<'II 111i:--<1 d ,, ilh .iO lo 7.i pounds ol' limn, 
' \\ C'<.'lC'!1C'd ,, it h molnsst'" nnd moi-,t<'ll<'cl \\ ith \\ nl<•r lo mak<• 11 1un-,l1. 
This should I><• dropped nhoul tl1<• fic•ld thn•<' or fottl' da_,,., i>don' the 
plnnh ill'<' sd. or l\\o or thn'<' lt•ns10011l'uls shot1ld lit> drnpprd about 
Ca<'h hill al'tc>r tht• pln11h ,u·p -,('(. Th<' <·ut,,ornh nn' Y<'r_,- 1'011d of lhP 
s,rt'C'( 11 'd m,hh nnd ,,ill g<'JH'rnlly <'al it in prd<'n'n<·<' lo tl1<· planls. 
1f '-<'t•d IJpds -,lwnld IH•1·om<' infl'sl<'d with ('\l(\\Ol'llh, tlH• lir,lll ma-.;lt 
mny I><' drill<·d through tl1<• lH'd n11d !Ii<' rn,,ag<'"' ol' th<' m>rnh will Ii<' 
stopped. \Y he 11 (rnp hails nn· us1•d gr<'n( <·nn· should I><• <'X<'n•i-.,<·d 
in krcping ,dl lin• . lol'k and barnyard fowl-, ou( ol' !lH' fo,ld u11lil the 
poi:-:;mwd mnteri,1ls h,lY<' ht'cn workC'll into the -,oil. 

In thr spring ol' I no~ lhr wril<'l' ,tpplit•d nn 1u·-.;t'11atr of kad spray 
(mndl' ,tl (hr rail' ol' 1 pound of nrs<'nntP ol' lc•iul in pitslr fo rm lo 1~ 
g, llons ol' waler ) lo a plan l bed lhnl \\ ns sct·iou::•d.v infestc•c I with <·n1.­
"·orms, with thr n•sull lhnl ,lll llw 
:ut,nH·ms WNP kill<'cl 1>dorc lhl'_\' 
h,ld done' nny appn•('inb l0 ,tcld i­
tional injm) to tlw plants. 

THE TOBACCO FLEA-BEETLE. 

( Epilri.r porrn/,, Fah .) 

The 1.obnrco fl.c'a- hPctlc (R1>ilri.r 
parvuut Fah. ) (fig. :~) is known 
a l o b.,· lh' common 1rnme:-- of 
' tohnc(·o Jlca " nnd "flrn-lwetlr. " 

It nrny h<' found, from sC'tting 
time lll1lil fw,' (, in morC' or 
less injurious munhc r:-; in CYN_,­

tobat'co fiC'ld in llw l'nilc d ,' tatrs. 
The m ' L injuriou:-i outhrrnk 011 

r 

e 

Fm. :l.-TIH' tohar·<·o fl,•a-111•,•t!P ( f•.'11ilri1 1mrrn/a): 
11, .\dt1IL b1•p(l<'. /J, l:ina, siclr• \'i1•\1; c. hPad of 
Jan·a: d, hind lr•guf sa1tt,·: 1 .• mal "'Killl'nl of same; 
/. p11pa. <I. l,,f. Enl:1rgPd alto11t Li lill!Ps; c, d, t, 

morP rnlargP•I. ( From ChitlPnu,•n.) 

record oecm-rcd in th<' '·dark tohac('o" districts of' Kt'n(ucky 
and Trnrwssre in tl1c spring of 1 no,. i\'c•n rly all pla11t lic•ds, 
<'Xer 1 l lltose tighll_\. r,tnYnsed, Wl'r<' deYtl ·1.alcd. Prnc·li('a ll)· a ll the 
fi r-,~ so,,·ing wns cleslroyl'd nncl in many c·nH'S lhr S<'<'ond and tliinl 
illso . In c-on-.;equt•nct' (ht• aneng<' ,,11s rPduc·rd l.i lo 10 pN <·t'nl, nnd 
m,ing to lh fact tlwl ll1<' crop ns n ,, hole was sd much lnlc•r titan 
usual an nddilionn l Jo-,s rc•sultC'd. Lat<•-set tolia<'C'O dot's 110( prnducc 
th, stUlW 1111mlwr o!' pounds 1h !lw c·arl.,--sct tohnc<'o, nnd hc'c·au-.;c• of 
thP lnlt'JH'ss of hnrn,-,t ing nud the• JH'HI' apJH'<Hl<'h of cool\\ t•nthc•r !hi.;; 
lohnC'co frcquc•nll_,- c·un•s poor!_,- ,llld is grndc•d lo\\C'l' than toh11cc·o 
lhal is hlln eslC'cl c•nrli 'l' in (lie• sc•ason. The• lchs in Kc•ntw·J..y and 
Tc•nnc:, cc in 1907 ,, ,ls 11< t far frnrn . ·1,oon,000. 

Tli<' (oha1·<·0 flpn-li<'Pfl<, pa sc•s the• ,,inlPr in lhc1 ndull slag<' in pile:-; 
of de,ul Jc.nn's or d!'nd gras-., in lhc1 

\\ nod , or in fp11<·c• c·onH'J's and 
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similar Jocalitie . The beetle begin to emerge from h.ib rnation in 
E:.rntucky and Tenne ee in ::.larch generally about the time the )-oung 
tohaceo plant ' are appearing in the plant bed . The 3-ouncr and 
tendrr plant ' furni h a fa,orite food for th beetl an<l unle the 
bed are ,,ell protected bf can,a con i lerable damage i ure to 
re-...ul t. The flea-beetl a1: o eriou ' 1)- injure tobacco in the :field. 
Thr writer h,r ob er,ed fi ld ' ·where 1rnmber' of plant~ were killed 
by ih ra,aae:. The young lea,e ' were riddled with hole (fia. 4: ) and 
new foliage wa , complet ly de-voured aq fa ~t a , it appeared. 

The tobacco flea-beetle occur~ upon many pecie of olanaceou 
plants, a.' it ha ' been found feeclina upon tomato, potato ]1 r ' e nettle 
grouml cherry ancl " jim on weed' ' (Datura stramonium). It lar it 
egg' on or near the ba e of the tern of the ' e plant ' and al o upon 
the . tern , of young tobacco plant . The principal injury to toba co 
is occasioned h3- the feeding of the adult upon the foliage although 

FIG. 4.-Leaf of young tol>a<'co plant, showing work of the tobal'co f!ea-ueetle. (O riginal.) 

the larne occa ' ionally do con iderable damage to the yOlmg plant 
by feeding upon the root and tern _a 

PREYEXTIYE :MEA L'RE . 

Properly canva. ed 1 d e cap d uninjured in 1907. Onl - whole 
. tron a ·anva . houlcl hr used " ·ith board or . tra.ight I a: for the 
. ides of the hr cl, hanking up the earth; or 4 inch again. t th id 
. o that no holr ' are left hen ath the loa and fa .· tening the can a 
cl o. r l3- ancl ,'ecurely to the .ide . Be 1 an,a -r tl in this way will 
not .·uITer fr m flea-b ell attack. 

n Tlw biology of thi , insect ha been carefully worked out by Dr. F. II . lhittend n 
in Bulletin . · o. 10 of thi · office, pp. 79-~ 2, and in Bulletin Ku. 19, pp. 7. 
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J E-'IEDL\L .\lE.\.'l Ill<:.' . 

Rn n though flt n,-b dl 'S do gain nee 'Ss lo (hC' plnn t IH'cls in gn'ai 
numhl'r ' the'\' cn11 he conlrc lied r<·onornic·nlh·. ~c'n rl.\· nll lht' .' ('Y ·r 
los · of 1. 07 · C"ould liaYP hc,en ~fft'rl<'d li11d · lhc g rm,·c,rs kno,, 11 lhe 
prop<' l" l'<'llledy lo nppl_v. Th \\Ti lt' l' has found t 11<' folio\\ ing in..;c,di­
<'idt> '<'IT dliC"i<'n( in killi1w thl' hPetJp..; nnd not at nil injuriou.., lo . ,-, 

tlic'plant: 

.\~P11.11<•of 1<·:ul t in pa:--l<' form, rir J I ound powt.lPn·d fmm ).pound 
\\'.il t>r.... . . .. . .. . . . . . . . . .. .. . . . . .. . . .. . . ~al Ion,; . I~ lo Iii 

;.lix the ar:--c'nnl< of lead thorougltly jn n. ::, rn,dl qunntit_\- of wntPr, 
J lll' into tlw tnnk, and ndd sLdliC"ic'nl ,,·,tlPr to make' the' dc,si rc 'd 
qu,rntily ; th ,n apply to the hC'd \\ith 
a spray pump until 'YC'r)- lc-af is thor­
oughl:i- dnm1 c'ned. Two wry good 
spray pumps nre illuslrnted in figures :'5 

and 6. If a hC'a,·_v rnin f 1tlls soon after 
the application is n1c1de it nwy b nfc·Ps­
sur.\ to m,1k, a sc•c·o 1HI npplic,1tion; hut 
iL must b n'mPmlH'n'd that arsenate 
of le,ld wilJ stick to tlw foli,lal' much 
longer than Pari ' green nnd ·will not he 
gr a tly di:si pn ll'd by , ligl1t . howrr. 
,,Vter thr plan ls hn n gr ,vn consider­
ably i L will be nc · ·siuy to Hp ray the 
b cl again if !ka-bcrtlc · nr' Htill numcr-

ll'-' for the m'w foliage will of coursf, 
n > b proL cL l by Llit' firHt applica­
tion. 

Ir flea-bcl'tl s nn' Yery numerou aL 
th · time of sr tting tobncco, the plant 
C'flll be protrdC'd for . c YPrnl da._n:; by 
dip] ing the top.· ju:t b fore Hetling, in 
the tll"cnatc' of lc,ld s1 ra:i· n'commcndccl 
for ll' upon the' plnnt bed. If plnnL' 
1lrt' nol dippc cl al. , tting linw Hnd if lhC' 
fk11 -hPC'tlt's appear in th(' field s in inju-
J'LOllS nmnhers, np1 ly tlit' cll'SC'lllllC' of 

I 
I 

F1c,. 5.-C'omprl'sse,kur spra~ pump. 

knd, in the ..,trength l' ' ·ommPndC'll aboYC' with a knapsac·k sprnypr 
(fig . 6). \Yitli thiH .' J)l'H)' C'l' OlH' m,111 c·,rn sprny from ,> to G acre's of 
.n> ung tobacco in 11 day nt n co · t ol' from 1:- to :3.'5 <"<'nls an nc·n' for 
nr. c nnt f lend . 

Tobacco grn ,,·prs ns n rule ]MY loo little' atll'ntion to I rotcding 
their plant lw I fr m in ·ccL 1tltac:k. TliC' r, ·ult is tl1ul mor ' f tlte 
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crop has to be set late than would be the a e if the b d were pro­
tc ·ted . The grower h oulcl alway be prepared to fight the ilea­
beetk for of trn prompt attention to in ect attack upon th<' plant 
bed will enable him to . ave hi bed and thus be prepared to 'Ct all 
his cro p early. 

An early-. et crop of tobacco has two Yery important advantage 
ov r a la te-set crop . Th e first i · the production of a better grade 
and of m ore p ound s to the acre, a. mentioned above. The second 
advantage is often m ore important Lh an the fir t. An early- e t crop 
will fr('quentl_,y mature in time to be cut before the Auau t " hmver" 
of tobacco worms i · large eno ugh to do i t erious injury . Thi point 

F 1a. G.-Knapsack spray pump. 

will he explained more fully in the fol­
lowing di cu ·ion of tl10 toba o horn.­
worms. 

THE TOBACCO HORNWORMS. 

( T'hleg thontfos sexta Joh . and Phlegelhontius 
quinquemaculata Haw.) 

In the " dark tolrncco" d i. tricts of 
Kentueky and T nnc ee the h orn­
worms are the m o. t injuriou tobacco 
insect , ancl they arc important enernie 
of thi crop in every di trict in t he 
United State where it is gro,rn. There 
arc two pecie , th n orthern tobac o 
worm (PlilcgPtliontiu quinq_upmaculata 
H aw.) ancl the outhern tobacco worm 
(Plil gcthontiussntaJoh. ) (fig . 7) . The 

n or t hern 1.obacc;o worm i ·allecl also the'', pani h worm " in T nn ee 
ancl Kentucky. This '' ·worm ," or la,r,Ta, is in general darker than the 
south ern tobacco worm, but. t he easiest way of di tingui hing the 
two. pecics is by the white markings on the ide of the body . The 
northern " ·orm lws , V-shapcd marking on each id e of the body 
en.ch of which indo e a spiracle, or breathina pore . Th , outh rn 
worm has 7 oblique lines on eaeh siclc of the body , each of which 
p assc. in front of a spiracle . 

DI TlUil TION. 

In g<' neral , a the ommon 1rnme indi ate th northern worm 
is most numerous in the north and th o uth crn worm i mo t 
numerous in the so uth. The n orthern p ·ie i found a ' far. outh a 
F lorida , th o ugh it is rnre, ancl the , outh rn pecic h ,rn he n colle t <l 
in Cn nucl n. At '\V,1shing ton , D. ., o n th authority of Dr . F. II . 
Chittenden , the north rn ·p ci predominate , while in Tennc e 
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t lw -.;out lwrn "Pl' ·tl'"' i-, 111tl<'h l h1• 111 hl n h1111da11l. Thi•-,(' t ,, 1> "'IH'1·ic•-; 
nn' -,o !l<'arl., ,dike in the•ir ,,ork. lil'1• hi-,t1>r.,·, nnd s1'1hn11al hi-.;(or_\ that 
the' n'llll'dinl me',ht1n•,-, ,,hi1·h ,1ppl_,· to otll' \\ill appl_, 1•q11,tll_, \\I'll to 
the otlwr. Till' lift- hi-,tor_, n11d -.;e•,t-.;onnl history 11ot1•-, ~i,e•11 in thi-.; 
nrtil'lt- nn• fn m oli-,•rYntions upon tilt• soutllC'rll -.;pe•l'il'-.; (f'lil1y1-
tlw11tlU · ·<.rl<1 Joh. ) . 

LIFE llJSTOI{) .\'\1) , 1-: .\.'0, . \L IJI<.;TOJ{) . 

This l'il'l'lllnr dtH's not propose' to de•-,nilw in detail the' life, hi-.;ton· 
nnd "L'n"on,ll history of till' toli,H·l'<> \\orms. but lo gin• <>td) -.;11cl1 d,11,t 

---- ----- ... - - ----
Fu,. 7.- t'he 8011thern toliaC'co hurnworm ( 1'111,y,thont,us .,,rlu)· a, . \d11lt , Ii. tan·a: c, p11pa. ( From 

llu" anl.J 

ns nn• n(•c·c•ssary for tlH• prnp('I' undcrstnnding or t Ii(' rc•aso1i-; for 
rc•<·om111C•nding ('C'rtniu rndhod · ol' l'ontrol. 

TIH' toli,H·c·o moth-.. hP/.,611 lo l'llH'rge from liili('J'nation about ,Ju1w 
l. and in n fc•,,· dn:·.., nwrc· the•., h<'gin to <kpo-.,it e•gg::-;. B., n•frn•1u·c• 
to Tnlik I it \\ill h<' "l'('ll tlint th<' <•gg:-- h,ltl'h in about -1 da_,s, n11d thnt 
t lie·· · wor11i-.., '' or larY,l', in l'rnm l \l to :20 day-;, pn-,s t lir,>ugh fi, <' -;t ng<':-­
ol' grn,,th. Tl1t·., thc•n c•11lc'r tli<• :--oil to pttpnt<• (fig.,). Tho-..(' that 
p11p11tc' not latC'I' than the• l:hl \\<'<'k of ,July ,,ille•111<•rg<' itt about tlin'(' 
,,c·C'k-.. a-; 11d11lt 111otli-.. ol' th' .' c•c·o1Hl ge iwrntion , and ,,ill C'(>llll11<'ll<'<' 

10,0l <'ir. !.!.: - IC --:! 
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depositing <.'gg:-; in 3 or 4 days. Those that pupate after the 10th of 
August will usually hihcmatc, and \\·ill not emerge a. adult moth 
until t he following year. It is not until the third stag of growth-

FtG. :--.-Hibernat ion of 'onlhPrn tobaC'co hornworm: c, Pupa in hibernating 
c·PII in soil, at the depth at " ·hich pu pation usually takes place in the stiffer 
so il s: a. cross seet ion of pupa l c·PI I Yic" ·~d from hclo"; b. pupal c·ell sho\\· ine: 
C'nl ranc•p hole of lan·a or" worm." Two-thirds natural site. (Originc1l.) 

that is, nhout 10 to 12 da,y after the eggs are dc positcd- tlrnt the 
l.trYH' injur<.' tobacco se riously. In the fourth (fig. 0 ) and fifth s tage 
on<' ln rYn will ruin a small leaf of tobacco in a ·ingle clay. 



l\IETUOJJ OF ('0~1HULLl);t; 'l'UB.\.l' 'O 1~::iL 'T:-. . 

T .\ llL£ I .. l r1my1 l111[1/h of rlij/i,·,11/ slfly,·s 111 l,ji l11s/nr,1 1~/ tit!' so11//11r11 /o/J(ICl'O 
/l()r1111or111 (l'hlryf'lho11li11s srr/111. 

ErnPr- 1 nst·ns. or st.1:,!rs, in growth of Ian· l, 

~Wlll'P 
Tola) '1'111 d ol lrlC'II• I 

Fourl h .I 
!'11pal 

lllllth h:11i1111 Lu,al )jfp 

to U\'I• I ,t•ri >ti. J1"rio<l 
pC'riod. 

('\l'il• 

pnsl- Firs1 -..:pcon rJ. Third Fifi Ii 

\inn. 

f>II/J-'. f>ll!J-', /)11!1•'· /)fl!/-' /)Uf/S , f),11,., Dfl!I-" Du!/-' ])1111s Dll!f.' 
·l I :1 :i :1 I 11 •• -. I\),·, :!l ,, 

Th, toi>,w<·o moLhs, as l1n:-: nlrc•ncly l>et'll :-:tnU'd, lwgi11 to c•JlH'l'/,~(• 

frnm liil>Nn,ttion nhoul ,lune 1, or :-:light!: c'nrli<•r, and the <r11r,·r1r11c, 
co11ti11uu, until t/11 11,ir/r/l< {!( ~1ur;w-d M lain·. 1 ◄' 1 ·orn Tnhk I \\(' :-:('<' 

that -i~ tiny-., nflC'r tlic' <'lllNg<'lHT ol' the moth:-: l'rom liil>c'rn,ltion tlH• 
moth..., of the -;c•ctnHI ge11c'rnlio11 \Yill Jic,comc' adult. nnd that in J da_\:-: 
mon• thC'_\ \\ ill hl'gtn to dcpo-..;it <'ggs. TIH•St' <•gg-; \\ ill h,l{C"ii in I 
d,l_\ s, nnd in (i or 7 dn:" rnorl' { hat i:-:, in about l \\ (J mont Ji..., l'rom 1 IH· 
<'lll<'rgc•nc(' of tlw fjr...,t mot Ii.., from liiliC'rnat t<Jll t ht' Ian a· Pl' the• 
:-;ec:ond p;PlH'rntion \rill pa...,-., into lh<' third ithlar, tli<' in:-:tnr in \\hit'lt 
the:· hC'gin to injun• tolincc•(J s<'rionsl:·· For <''-ample, let lh tak(' I 
moths thnt hnn• 

llll'rgl'd from lii­
bcrnnt inn on t lie• 
folio\\ ing d n t <'": 
,]Ulll' 1 . .lull<' ] ,), 
July 1, and .Jul_, 
1.). The' sc•c·ond 
g<'lll'l'lll ion of to-

1'11. .'J.-Tlw :-011llwrn tol1ac·1·0 hornwor111: LarYa, fo11r1h inst.Ir. \a111ral 

li,H·c·o \\ orm-.,, t lie progen:· of 
tobncC' > :-:('riou:-:ly nboul . \.ugust 
Sc'plemlH'l' J ·>, n•...,pc·< tin•l:. 

the':-:<' moths, \\ ill li<'gin lo lllJlm' 
1, _\.ugust J,"i, :--.(•Jlf<'lllh<'l' l, :ind 

~\.!though moth-.; or both the• fir:-:( and '-,('('()11([ g<'lH'l'lllion .... ;ti'(' 

dC'positing l'gg:-: during lnte ,Jul_,- nnd in .\.ugu:-:t, \\t' \\ill :-:lin \\ latC'r 
lhnt b_,- for thl' gn'Hl('J' pen·c•nlnge of them ha:-: ju:-:t c·mcq.!:<'cl from 
hibernation, and lH'long:--, t lwrdore. to tiH' fir:-:t g("IH'l'llt ion. This 
l'nd h,ls n Yer_,- imporLrnt lwnring upon tlw n'<·o11111wnclnt ion ol' !',di 
p low ing. 

To lrncco ,,onns begin lo c•nt('l' th<' :-:oil to pass the• \\ inlt•r (i. ('., 
l1ihc'rnnt<') nhout the' midd le ol' . \. ugu-..;l, anti C"onti11t1<' doing :-:o until 
fro:--t. l ~sually lli<•:· JH'lll'lrnlo th<' soil to a d('plli ol' frnm ;J to (i 

in ·lws. 'en•ra l ob"c'rvalions upo11 "s<'t'CJlld \)()(tom" :-oil-., of th(' 
C'umhc'r land Hin'r ha, c• :--hcl\\ nth' a,·c'nig' dt'plh (CJ I>(• I inC'lt<':-:: tlwt 
i-,, to nenrly the gn'atC'-;l depth to \\ hi<'lt the• land \\ ,h plo\\ c•cl in pn•-

X CJTt . For I hP purpnsPs of l his an i1•Jp !l1<• d,\tP of 11\ i p11,-i I ion ma_\" \w <·1111:-id, r,·d a-. 
takin~ pl,wc· Ul an~ Ii Ill<' [r, 1111 .) ll llP I lo .r ulr 13, )\1r l hvn· will not Ill' a St'('Ollll g:Plll'l"a­

lion from Pgg,.; dvpn:ilPd ,lllPI' tlw l:1lt1•r dat,•. 
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p,1ring i t, for the tobacco crop . ~V Ler the b11Tre, or " worms,'' h ,lYe 
reaclwd thi , d('ptlt thry twist n.nd turn nrn.n~· times , iin ,1 lly fo rming 
by this action ov,tl C'(' lls, in \\·hich in a few day ' they Lrnnsf'orm to the 
hibernating form , or pupn; (fig. ) . The cell., protect the pupa' much 
hettN from clt,tng('S in tho wefi,th ' r con ditions tlrn,n if the soil \H'ro 
lying in clo ·e c·onLwL to them. Tho in ect rem.tin c:.t pu pre in the 
('ells during the winter ,llld , as ha been t,1ted , hfgin to emerge about 
t he' 1st of i.hf fo llowing Jmw as adul t moths r ady to deposit egg 
upon tob,tc-co. 

E}fER(;EXCE OF THE ,' OUTJ-IERN TOBACCO HOR , \\.OR~! FROJI JllB ERN.-\TJ OX. 

Cnreful re ·ords of the emergence from hiberndion of the m th of 
the southe rn tobac:co worm (Phlcg th on tiu s sc.rta) were kep t dming 
the :-,eason. of 1908 ,Uld l 909 with Yery in tere ting resu lts. In 190,.' 
the rmergence began about the last of ~fay and conLin uC'd until 
j __ ugust 13. In Hl09 the emergence began June ] and co ntinu ed 
unti l ~\..upvt ·2:2, c:.1. p eriod of Et3 cla>·s. The record ' of 190 ' were from 
,lll 0mcrgence o( .58 moths. The record of 1909 were tnken from ,rn 
c'mergence of 1,667 m oths, and are, therefore, of m ore vdue tlrnn the 
records of 190 . The m o ' t intern ting pa.rt of the d aU1 is th e fact 
t hn t in l ot h years n, large p ercentage of the m oth is ued after mid­
summer. Tnblo II i' hows the mo t important dnLa obtained from 
the em ergence record . 

TABLE lI. - Remrd of l'l111'1'gc11ce of tobacco molhsji·o,n h ib(rnation. 

l'et io,l of cm erg •nee. 

rnov, 
.Ttm,, 1 to July J.i. .. . . .. ......... .. 
.July 11\ to \ u g-u st t :J . ... ........... . .. . 
Jul\· 2t loJnil·:ll .... ............ .. .. 
July 21 to .\ ugust t:l. .. .......... .. . .. 

Emergence 
during 
period . 

Per cm/ 
:H . . ; 
r;,). ;j 
,52 
1):3. i-> 

" Enwrgem·e began about J unc 1. 

l'eriod of emerg nee. 

190l] _l1 
June l to July!., . ............ . .... .. . . 
.July lti to .\ugust :l~ ... .. ........... .. 
July 29 to .\ ug-u s t n ............. •I 
Jul y 20 to .\ug11 st 21 ........... ....... 

1 

Emergence 
during 
period. 

Per cm! . 
22. 7 
,,. 3 
50 
59 

----
/, Emerg-l' IH'l' h1•gan .J lllll' I . 

From 'f' ,lhlc TI it will be seen tlrn.t there w,1.s a large wave of 
rmrrgcnce in J 908 in tho 11 dnyi'l from July :n to July :3 1, in clu ·ivc , 
,rnd tlrnt 5'2 per l'ent of tho total em ergence took pince during that 
pniod. Tho record furtllt' r s how. that nJter Jul)· 1,5, 5 per ce nt of 
tht' tota l 0mergr nce took place. ln 1000 the l'(\s ult s \\·rrc very 
:-.im ilnr. T il e lnrgo wnYe of C'mcrgcnu' took plaC"C' during tll<' 11 day 
from ,Ju l>· :.?D to Aug ust 9, inclusin', and 77 .:3 JH' r c·r nt of t lw emer­
ge n<·<' O{'l' lll'l'('d aft('!' .r uly 1.5. 

Tt h as hec' n th<' helid thnt tho larg<'r J)NC' r ntngr of thr tobacco 
\\orrn-; tlrnt. app<'Hl' in Int(' ,Jul )· and in ~\ug us t ,ind ,'rptrmber nr0 of 
th<' second g<' I1('!'Htion. This is not tnt<' , for nC'nrly ,lll the worm 
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th,1t 11ppt',ll" i>don' th<' middk of .Jul_\· HI'<' kilkd I>.' hand \\ormill !.!, 
nnd ,,r lrn,<' aln-ad.' shcrnn h_\ llll'illh of the' lil'C'- lii-.tor.' n-c·orcl-. that 
it ,, ill hc- hn> months from thc' <'llH'r<rc• nc·c' of thc• ltihernatill " <r<' tlC'rn -

~ :--, :-, 

(ion IH'fc l't' the' ",nirm-..·· or Ian·,'. of thc' se'c·ond gc'nN,d ion ,, ill lit' 
li1rgc' C'noug-h to injun' tob,tc·c·o sc'riou-.1.'·· 

The'sL1te'mc•11l ha-; hc'<'l1 fl'(•quc'ntl.'· rnnck to thc' wri(('I', and pc•rso n,d 
ohse'n ation !ins c·onYinC"C'd him ol' its truth, (hat no clifliC"ult _\ i-; <'\IH'ri ­
('11c ·c'cl in kc•c•pin g- toh,tc·c·o rn'<' or ,,orm-; h_\· hand ,,orming until tlic• 
middk of ,Jul.'· or lalt•r. ' l'lwrdorc', if tohnC"rn i-. not injun-d h_, 
worms until aft<•r tit<' micldl<' of ,!11I.'· , the• C"On<" lusion i-; thut 1111til !lint 
clalc' YC'r.'· few lnrgr toh,tc ·c·o ,, orm-; ha VC' <'SC"il ])<'cl hand wonning and 
lhitl thc' sc'c·oncl g<'ll<'l'.tlion l'rnrn those' tlwt haY<' e'-;c·a p<•cl \\ill hc' ,l 
n'r.' sma ll one'. Hyfru· !hr• 91·tal11· J)()l'f ion 1!f" tobacco 11 1onns that a11JN 111· 

in lalr' July and in . l llgust arr lht <~f/:prin9 4 moths that ha1·r> tnu ,·qul 
frn1,1 hilHnwtion: for tlH' S<'C'O nd g-<' 1wratio11 or \\ornH, (lie' offspring 
from those \\orrns that rna(un' nf(('I' .Jul.'· I;, \\ill no( he' of s ulliC"ie-11( 
. ir.e to injure toh,t<T<> -.c•riou-.ly until ,tl>ou( ,'e• p(C'mh('I' I->. If toha('(·o 
hit.' lH'<'ll sd <',trly tlic' nop will ht• l'C'lld.'· 1'01· lht• barn h_\ (hi-; elate 
1rnd ,, ill , tlH'rdon' , ('-;c·,tp<' (he• st•c·ond ge'ne'ralion of worms. 

Xunwrou ' <'XJH'rinwnts in ID07 , 1\JO~. and l !)OD lt,l\<' cle,mons trntrd 
thnt its ,l ruk only about onc'-fourth of lhr tob1t<·c-o ,, orms thnt hihe' r­
nntr nrC' ,1h lc' io suni,·(' tlw "inlC'r nnd he'<·onw ndult. .\ pnrl of the 
mortnlity is due' lo parnsilt'S, hul ,t grC',1ler part of it is clue' (o thc' 
unf11Yornble' \\'('ntlwr. TlH' hibc-rnnting l><'riod is, thc-rdon' , a vc'r.'· 
nitiC'nl 1wriod in tlw ,' c'nsonnl histor_\' of th(' tohne·c·o ,, orm, nncl mitn)' 

of tho:( thilt clo surYivc' this f><'l'iod must hr grrntly ,,·c,,lk('llC'cl. 
Jie,nc·P, an~· nrtific-inl disturh,11H·r of natural C'onditions "ill proclue·c' 
irn ndclitio111ll mortnlil.'' · .\.: hits hc'c n stntC'cl, (lie' hihe' rnntion pniod 
is p11:s('d in the' pupal stage' in an o\·,-d <·<,[I (fig. ,') , about ..J inc-lws l>C'low 
lll<' :urf1H'C' of Uw ,'o il. 

Tlw most simple nwthod of disturbing ihr pup11.' during hihc-rnn(ion 
is lo disk or plow thr lirnd. Both nwthocls We'l'C' Lric'd. IL ,ms found 
thnt th<' disk ,,·01. ilcl rrn<'h onl.'· from .- to I() pe'r c·rnl of the' c·e-11-;, nncl 
thnt tlu-rdorc' littk hC'rw!iL C'ould h<' dc,ri,·c-d from that trc,,1Lnwnt. 
The t.r11u·i1,1cnls in 1ilo11·i11q tlu· fond killul 11101'< titan lta(f !h t JIIIJliI 

that 1eo11/.d otlurwi.w· lta ,·c 1m, ·s«I lit e 1ri11f(I' s11ccts,~{1t!ly. Tlw grou nd 
should he plow<'cl to Uw siune' drpth a-; it \\ as in pr<'pnring it for 
tobttc'C'o , for many of thC' tobaC'c-o \\ ornis ,, ill go dcrn n to the' ]1nrcl 
:o il to form th hihe' rnnting C'('ll, thnt. is, to the' g r('atc,, t d<·pth to 
\\ hic·h th suil hns he'<'ll brokc' ll. Plcrn ing \\ ill tlrnrn the' pupil' nnd 
thr rrlls up Lo or nc' ,tt' to lhl' .... urfoC'r, \\ ill lm·nk thc' <'('tls in 1H nrl_, nil 
c•u 'c' ;o; nncl will pince' Uw puj>,\' in do~<' rnnLitd ,, ith tlw c>nrth, in 
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which con<lition they are m t . u ceptible to changE' in temperature 
and to othC'r climatological changes. 

A week or ten days should elap e between tbe timE' of cutting the 
to baeco ancl the plowing of tl1e land in order to giYe all larva? that 
are in the soil time to chanaE' to the more help le pupal tage. Plow­
ing . hould be <lone a soon thereafter as po ible, o that the pupre 
wi ll hE' exposed as long a po ibl e to unfavorable cond ition . 

T t is tlH• practice in many localitie. of Kentucky and T Pnne ee to 
disk Llw land tlrnt ha.~ been in tobacco in preparation for the wheat 
that is usually owe<l after tlw tobacco crop has been harve te<l. In 
some lo('a]itics it i thought that diskina tobacco land is a better 
preparation than plowina, for the reason that plowing l o en up 
the soil too <leeply anc l that the wheat will freeze out more ea ily. 
Undoubtedly this may he true for om. oil , that i ' , . oils that con­
tain littlr clay and do not, therefore, run together Ycry compactly. 
Tlwre is, however, a large proportion of layey soil ' in the Tenne ee 
and Kentucky tobacco regions in whirh wheat ~hould 11ot freeze out 
ea il)' . In fart, many farmrrs a lway· plow their tobacco lan<l in 
preparing it for wheat bPeause they believe they obtain a better 
yield. vVhetlwr it is wise or not to plow tobacco land for wheat is a 
que tion t hat each farmer must decide for him elf. But it i ertain 
that plowing will cau e the drath of more than half the pupa:-, while 
di king ·will kill very few. l pon the loo er oils it would , perhap , 
he better to change th <" rotatio n and to sow some er p other than 
wheat aftC'r tobac<·o. 

('OMB.\TING TOB .\ CO HORNWOR~[S UPON GR0\"1NG TOB .\ CO. 

If to baeco is planted early the hand worming, necc. ary to kill all 
worms that ,tpprar before the large emergence wavC' in late July 
(Table II) , can be made in icl ental to other proce es in the growinO' 
of tobacco, and will require very little add itional t ime and labor. 
Usually, in acldiLion to the culLiv,1tion with farm implement , tobacco 
will receive the fo llowing attention: Two hoeings, hilling priming, 
and topping, and much of the early tobacco will be ucker d. Durina 
these nrce 'Sary operations iL i ' v ry ea y to cli ·cover and to kill the 
few tohaC'co worm that have appeared, but wlwn th r h1rgr wave of 
emerg('tll'<' appears, hand worming will be foun d vrry co ·Lly, and in 
some Jocali tirs impo ' ible bectwsc of the scarcity of la.bor. 

vVh('n tobttceo worms arr numerous it will requirr nn outl ay of n.t 
least $8 to. 10 m1 an to hand-p ick the worm ', and freq uenLl.,· the 
outlay wi ll c ' <•ccd , 10 an a.er r . 

( ~<;(' <?( Pcui. green. - .AftC'r the app arance of the July and Augu t 
"shower of worm " an app lication of Pnris green with a dust gun 
(fig. 10) will be found to I C' the mo t economieal mctu1s of ·ombai. 
In Tc•nnC'sSC'(' and Kcntu ·ky Pn.ris O'J' en i ' acnerally applied without 
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a ·iuTi(')', but lht> "rilcr prdC'rs lo mix it \\ illi twic-c• it,.; ,,.(' igh( of 
finely po\\ckred ilir--dakt>d Jim, for \\IH'n llH• appli!'ation is made• 
without n ·itnic•r the• cloud of dust from the· nozzle' uf the' du:--l gu n 
is so Lhi11 that it is impos:--iblr lo lc' ll'l'mitH \\ lwtlwr th<• nppli<"nlion i-; 
bring n1ttdc• <'Hnly. On the othe·r hand if tltt• Pnri-; gn•en is mix.Pd 
with ·thou( h, i1·e• il-; we•ighl of lime, llw c-loud ol' dust J'rn111 the• 110z.zlc­
will nh, nys sho\\' whclhC'r the gun is ,,·orking prnp<'rl_,·, and 11 <"logging 
of the' lulH's <·nn lw disc·e•rn<'d i11 tnntl)·. _IJJ]ily /ht> r/11.-.:t «11-!y i11 !l1r 

lt101'1liny 11'11tll the dtll' is llJJUll the pwnt' and tchtll t/1{1'( i11 /II) [i,.(( ".'t. 

F1,;. Ill.- \ppl yuii: !'(Iris grN'll lo lohaec·u with u dust i:un. ( Orii:inul.) 

l r fl dus t gun thal li,1.S ,l strong fon JH>WN, and :tppl) lo onl:· nrn' 
row al n lime'. (;n•nt c·,tre should ht• l:tke'n lo make' UH' npplicntion 
c~vcn nnd tlwrnugl1. Xo drfinitC' dnl<' ('an be• ginn for making tll(' 
fir:( ,tpplit'nlio11. Tlw lime will depc•rHl upon the' npp<',lr11.11e·(' ol' lh<' 
young loliitc·e·o worms nnd il llltl_\' hC' tJic, Inst Wt'<'k in Jul:· or not 
unltl al>< ul tlu middle' ol' ~\.ugnsl. Jn JD(),' and UH)\l sotll<' of lhC' 
rm·l.,· planl<'d lob,tc·e·o nt ( 'larks, ill<' Tc·nn., did ttol n quirP poisonin!!:, 
nnd in 1 DO!l sonw of it re•q uin•d almosl rw \\ ornung. 'l lw firsl appli-
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cation houkl be made' within three or four clay after the eggs begin 
to hatch. A thorough application of from tluee-fourths of a pound 
to 1 po1_md to the acre should b e sufficient to kill the young larv::e . 
Do not w ait unt il the worm b ecome half grown b fore making the 
appli('ation , for in addition to being ,, ry much harder to kill than 
thP )' oung ones, tlwy will do con iderahlr damage to the leave before 
t hey ,tre killPd. In dry weather a thorough ftppli('ntion will r emain 
e ffec-tive for a week or tC'n day. , hut if there is a rain the applir,1,tion 
should he rrpcatc,d immediately . The number of appliratiow and 
the dosage will he influenced by weathr r conditions wh eth er wet 
or dry by the number, of young worms that appear and by the 
earliness or late ness of th0 nop. By watching the effC'et of an applica­
tion it ('fill he easily determined wh ther it i lo ing it. cffcctivene 
and whether another application is n ecessary . The prese nce of a few 
large worms does not necessarily m ean that tho poison is ineffective. 
Some worms will escape the mo t careful appli ·ation., ancl the o 
should be hand picked. The strength of the later application upon 
to lrn,cTo tlrnt is nearl.v grown nrn,y b e increa.'ecl to 1, l }, or e"\"'en 2 
pound s to the acre. 

(laution. - Do not npply Paris green until two or three day haYe 
ebpsPd aftc'r su ckering, for if a li ght rain hould W,l. h the Pnris 
green into the fresh wound. made hy breaking out thC' sucker, the 
caustic effect of the fr0c arsenic may c.rn e the le,tve.' to drop off· 
also, do not ,tpply a heavy do e of Paris green to tobn.cco when it i, 
beginnin g to '' crr._tin " for the leaves are then morn u ceptible to 
" Pari green burn " thnn thry nre a few day previous to "graining." 

Sprayi11g tobacco ve1·s11s dusting. - In thi circular we have recom­
m cnch' d dusting toL .. u·co in. tead of spray ing for two rea on : Fir t, 
the labor of sprny ing is Yery much gren ter than th,1t required to 
,tpply the du t. '\\'hen tobacco is nearly full grnwn , that i ha ' 
begun to lap in the rnw, it will require from 120 to 150 gc.111011. of 
water to sprny an acre. Therefore , to apply the pmy to 1 arre a 
5-g,tllon knapsack sprn.yer mu t he refilled from :..4 to 30 time, . 
, ccond, the Paris green i, not kept in u pen ion very ca ily in a 
knap ·ack prayer a.nd the last of tlw sprny from thr L1nk is likely t o 
cont,1in more than its proportion of thr Pari · grern and tlrn c,rn e 
injury to thr pl ,tnt. Fmthcrrnore, if g rc'at care is not usrd in apply­
ing thr s prn,y, a part of the p ie.mt i ' VN,Y likrly to b drenched and 
tlir P,tris g reen will he collected along tlw midrib nncl in the axils 
of thr lc>av('s in . uf licieut quantity to c,wsc ,'<'rious injury. lt i not 
deni ed th,tt ,t more eYC'll and thorough npplic·,1Lion ean be made' in 
prny form, but with n .gro htbor, and with m osL white lnbor, we do 

not believe it will be' made a . ati foctorily ns in the dust form. 
A 1· enic l(jt 11pon tobacco.- Th re j fe,u · among grnw rs th,1t if 

n,rs0nicn ls arc used n ' tdficicnt amount of nr 'enic m,1,r be left 



l\IETHOD~ F 'OS1 T OLLTNU TOBACCO I~::;E 'T~ . 1 

upon th cur cl tobnn·o to injure the user. This frur is g rnundl('SS . 
Prof. JI. rnrman," Ltte •ntomologist of Kentucky n'J){)rt · the' 
n', ult· of s0Ycrnl CXJ <.'rimcnts lo drtNrnine thr tlmount of arsPni · 
10ft up< 11 trei1trcl t< h ,H·(·o . Pnris gn'<' ll W,l usrcl nl the rnt of 
1 pound l< IGO gallons of ,,ntlr. Tlw <'Xperim<'nt al rnw that rPC'rin'd 
the gre,itc · t, anH un of Paris green rrc·c,in'(l ' ·pray ing· \\ ith a total 

FIC,. I l.- \pplying Paris gre 11 lo tol,acco ,, ilh a knapsa<·k spray pump. (Ori~iual.) 

of ·±1 pound ' to Uw n('I' . Tbr las t sprnying wu s made Au gus t ·>·> 

,lll l h tobn · ·o wn cut eptembrr -l. \_nnlysis of thi .· toba('!'o 
howr l O.G - 1 grain .. rn,;eniou , oxiclr lo thr pound. In th Ycr.il 
xperim nt perform cl by Pr fr , r }nrmnn c nly one xpPrinwnl 

g,n· m )l'C hnn one grnin f nr nious oxide to th<' pound of dried 
tobncl'o and the t 1 ncec in lhi cxprrinwnt wns ts}HH) Pd the cla~- it 

u Bui. ·:3, K y. ,\.gr. Exp. ~ta, pp . (i!J-7·1. 
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w,u; cut. Profc or Garman concludr that very little danger may 
be a,pprchcnded from the ,tr enic left upon tobacco. In 1909 the 
writrr made sevem l xperiment to determine the amount f ar enic 
left upon tobacco. To make the te t ev-ere, ar enate of lead was 
usecl becau e this arsenical adherr to tobacco much longer than 
does Paris green. Augu t l 3 the xperimental plat received a pray­
ing at thr rate of 5 pound to the ncre, an<l on Augu t 1, a econd 
sprnying at the rnte of 4 pounds to the acre. Ar enatc of lead in 
dust form was u eel, hence the two dosage , amounting to 9 pounds, 
wrre almost exactly equivalent in the amount of combined ar enic 
to Professor Garrnan's dosage of 4-} pound of Pari green. The 
tobacco wa cut St'pternber 8. The analy i , made by th(' Ii cel­
la,neou Division of the Bureau of Chemi try, showed an average of 
0.347 grain arseniou oxide per pound. Heavier dosage of powdered 
arsenate of lea,d left only 0.501 and 0.531 grain nr enious oxide per 
pound. A fatal do e of arsenic for an adult i about two-third of a 
grain , and this, of cour e, has to be taken into the tomach. Since 
tob,tcco is not taken into the stomach, and since o little ar enic 
will he taken into the mouth at any one time, it i. not believed that 
thrre i the slightest danger in u ing tobacco that ha been poi oned 
with either Paris green or arsenatr of lead· in fact, the writer is per­
sonally ncquaintecl with tobacco grower ·who have been applying 
Pari green to their tobacco for from i,-x to eight year an l who have 
been chewing and smoking the cured tobacco without injuriou 
effects. 

POISO I G THE TOBACCO MOTHS. 

The cu ,· tom of poisoning '' jim on" blooms with ar, enide of 
co halt (ny tone) to kill the tobacC'o moths when they feed ha lon a­
br('ll reconunended and hn been practiced in nearly every tobaC'co 
rrgion , l)llt unfortunat('ly the custom has fallen inlo di u e. Thi 
mrthod of C'ombating tob,H·<·o moth hould be reviYNl, for the kill­
ing of 0 11<' female moth n t '' jimson " blooms will be equi,ulent to the 
killing of srvernl lnmdn' cl worms lat r. 

The following is thr form uht for this poi on: 

Arn<'nide of coba,IL ( fl yHtorw) ..... . .......... . ..... ..... ... ounce . . 1 
\\'aJ<' r ..... ... .............. ........ .... . .... ...... ....... pinL. . 

Sweeten, ju t b('forc using, with mola , ·r · or honey. P lace a few 
drop in each bloom late in the afternoon. 

SUMMARY. 

UTWOR 1S. 

1. Plow sod land in t hr fall in prrp,1ring it for lobn.C'co and l ee1 
down nll yeg('t,ttion during the winter and sprma-. This will 
stu.rve the cutworm . 
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2. If sod land hns not hl'en tnnled as n'cOllltll('JHled alio,1' , u::-l' tlH' 
poison<'d bnit four or fin' day::s l efon' sl'lling loh11("c·o , or· drop 
thC' bnit ,tb Hl t < ttC' h hill cl ired h- tl f ter ::-d I ing lo bttt('(). 

;3_ tll1Y11s seed beds lightly "ith strong whole ('11Jff1ts and thus 
prrYent., enlr)' )!' lhe bcc lks. 

4. ' prn,,· infrsLC'd lwds with nrsennlC' of lead al llw rnle of 1 JHJtrlld 

pil,' le f )J'lll ( H' ! pound powdrred form ) lo 1 '.2 ga llon:,; ol' ,, n l<'r. 
5. If n(,l-bC'elks tll' Y<.'l'_\" lllllll<.'rOll ' ,ll :-;dling lime dip the top,· of 

the pl,rnts in the lll'St'l11lt( or lend )'(' 'Ol1lJll('lHird in Xo. cl. 
6. lf fle11-b tks ('OntinuC' lo injun' plnnls ,tftt,r Rl'lling, spray" ith 

ar~ent1l of lead ,ll the slrt•ngth giw•n abon'. 

TOH .\ CO JIOH:\'\\ OIL\IS. 

7. X url_,. all thr dt•slruC'lin• blt' .Tuly and . \ugusl ':-dwwl'l'" of 
worm i1:s lhe direct off -pri11g of tobacco rnotlu, llrnL haY<.' issuetl 
fnm hibC'rnntim during latr ,Jul)· and earl)· . \ugusl. 

t:' . O,·<.'1' 60 per crnt of th hibrrnating g('n('ration of moth: rmergc 
from hibernti ti n 1n tc in July nnd in .August. 

0. Fa 11 pl<rn·ing )f lend tlrn,i w,t, in lobct<"co during tlH' ) ' E',11' will 
de troy more thnn half of the hibcrna.ting gen 'ration and will 
lhNcby l'C'ducc proportionn.trl)~ lite mm1bcr of loh,H·co worms 
th,tt will 11ppear the next year !alt' in Jul_,· and in ,\.ugust. 

10. Poison worm upon tobacco plant hy du, ting with Paris green. 
11 . Poi.,on lob,l co rnolhs by pl ,tc ing n, l'C'w clrnps of nrnrnidc of 

tobalL (fly ,tone ) 'olution in ' jim ·on" bloom . 

..Apprond: 
J \;\IE \rll,SO:N', 

• ccrc ta ry of _lg1·ic11 lt ll 1· . 

\\'A ' J--HXGTO:--, D. C., ~l pril 1 , 1910. 
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