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The melon aphis 1, :1 minute. ,oft-hodi +d illtun-.< (d ia h vcolor.+1(ls~uall V of sile shade of ell oreorg1ei. b black: in it., Vong aw ingles, ,tage. lolsclike ill alpeavance: :od of sluggi b habit thru-out itS existence. The ("lenral appearance of thi species in its Mostcolnlonly observable stages is indicated in ti;ure 2. high-ly magrnified.A brief description of the sta t figured will satlice for the present
pnrpa e.

The egg ha, been
described by Mr. Ti.
Pcrgandle" a, of regut-
lail oval shawev and

InePa 11u rgabotn.H 1 l"""

in length: velloivish

or greeuish when tirnt
po iIted, on1 (hang-

",v t- . v fThe Iarval apii ()r
liymplh (tig. 2.b) wNhen

first born or hatched

lae ient no biseabl le
characters for coim-

parative description.
It mleasuries less than

} II,.In"" and is pale inl
i ~color, turningll' later'

to v-ellow. The last

Sin i pha tag. corre-
sponldiig to the pupa
of other i Iects. is
sutticientl villustrated

at that it requires
no verbal description.
The apteroul or ig l('
les female. which is
viviparous ( g vin gFn,. 1 -(a taloiie Ieaves shm ii" cirli, caused by mlelon aph~is: birth to living youVng).aphide on lowler urfa" e. I+htly redluecd nriginalh.
is flirtlied at d/. Great

valiation is exhibited in this stage, froim pale yellow to very dark reen.vith black nectaries or hone- tubes and pale w-hiti-yellow le(; and
anitenoiw:'. This ,tagre varies ill length from 1..+ to 1. """. The winged
femiiale is itllustrate(d at a, which shows a form with pale abdomen.
The body is more slender than in the wvingless form. the length being

Ini-t Life. V d. VII, pip. :A0-:i3-, 1,!+. Technical descriptions are furnisheda E} rw, u . 12 li ept. st. Ent. Ill. f. lss2 i1ss: . pp. 83-91.



fmill I." to I. , %I t (I w ite w ing,- \paidl frot 1..1 t t;""". A ilarke-r
forn tof thll fiemlale is shownl inl prolile- at '11) and the antenn11:1. Int11"ih

011 af f 'tl, at (thI. Tl10 111:1 0 :ts n t ats %tet In-1.ll I'veswnell lm .

Thllis is by" a Int e m)t inll'"Itanlt and ablundantt :11hi1 adetntting,

111 Ill S itild of t'Yr 1'lle(111 11 :1111 i" 11o t likeli% to lit. confuseed~ % w al a mny
other pecite, nec rring hab"1ituall1N tin thel ,nne classof plant'.' II i--.

inldvve, a %vr- ifl itort: nt pe t,(,nI (Itakers a,an after. sason, the" war-t

at lli, ot'rliffl1 1i II I em ill If.

(i'd!

' a /

C7l,

/

/2i7

Fitt. . .leto aphi% i.1phl. 1 -. p 1- 1 W .d i1"11 a ,L l r( , 11 .I "11 i F

fet-t e, sile view. sucking pii from urfiwe of lent . 1un n li n n ,r :ur%1 -1 i_.
nyiph: d. wingless female. All greatly enlarged atnator I tr, 111

1)1STltI ill T II ).

Thew origin o)f thel melllonl :ph1is is dloubtful. but i, p rob~abl, tropicd.
since this inl-rt Io)ws a decilled putr erenie tor foi plant, of a t rop i :a1l
natu re, s:uch a the cicitirhits. cotton. andi( orlanrge. out %inard thle
uphi1, neeu"tr, in thel Wv't Indit s, in Merxico, and in Brazil. aInd (IoubIt-

Ile, 1W r ~hrilo 1Il SOlit 1 . 1neri'a. It i I reefv tWiFtri: I hilt l-
lttiiiio t thit' I itIl< tha'-.. Illt d 0 11lt 0 inju11'v in tIe ,*t*Iid vn't (Itilu

se 0Wile t. InT lx:,. Kali-:1 .l 1ut( Ne0:araka it i, 1rticlll:11-1V t(t'(1Ihth-
0l110 tO 1l1u11. an1( ii1 tit Ist tNO ;tati-. to ttlill ),. W 11 ic1 are

tlt-'iO l-xtrliu.ielv- groa i for picklit-. 1ut it Ilia1 at aillly t1111 c01ati

,The squash aphis 1 _Vtar opho~rat[.siphnophor-,] rcrlitNr Nlislell-ton, a intllhh
lfarier sw 1e1 , nltr10 1n11r0111 gretin, and oif 1 mucih lialhter ant1 h1rihtr ciii . 1

ditell folt. cnl'lhits, hut s.hI ai sntmeterit ninthr, t, (iuse nrott-ible
( ilkge.

i
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more or less troul e in northern regions, particularly in Virginia,
Maryland, Delaware. and New Jersey. where curbits are much cul-
tivated. ( seasonallyy it is injurious as far north as Minnesota and
\\ st to California. It has been collected also in Adelaide. South
Aulstralia.

INSTANCES OF INJURY.

Ihe melon aphis tirst attracted notice thru its injuries to cotton in
I ,s4. and fromt that time on it has done more or less damage year by
Sear, and, in view of its rapacity. rallid multi plication, and omnivo-

rouls habits, will no doubt continue injurious in spite of all that can
he dome to relress it. A" a mieloni and cunciiher pest it wa Noticed
in Florida and southern Illinois in 1s;0. and in the next three years
Caused considerable losses in those States and in Georgia. Soon after-
wads it ecane recognized as a strawberry pet. In1 later years many
other food plants were added to its known dietary. The years l92,
1893, and 1899 were unusually had "aphis years. *

In 18:3 information was received from a pickle company of Omaha,
Nehr., of severe injury in that State. This company was growing
between 3I .00011) and 500.00II bushels of cucunhers a year. and sev-
eral hundred neighboring farmers grew this vegetable for the coin-
paiy. Two-thirds of the crop grown in 1892 was destroyed by the

aphis, and in 1893 half of the crop was lost. These injuries made it
dillicult to induce outside planters to grow for the 'company.

In 1898 this species was extremely troublesome. In order that a
good idea of its destructiveness may be had, some reports are cited.
In January injure was reported on cucumbers in Florida and in May
to strawberries in Delaware. where the in ects were described as

taking everything clean.' By June this insect had been very
injurious to watermelon in southern Texas, when it destroyed many

acres of earlv vines. In July Texas correspondents reported the

destruction of 1,u000 acres of cantaloupes in one locality, and the out-
break assumed such proportions as to cause much newspaper com-

ment. One company reported that the ravages of this pest had cost
them 8D0,000, and that agricullturists of that section had sustained irre-

trievable loss. In Novellber a PennsvIvania correspondent reported

losses to cuctlers growmi under glass, and in December this aphis
resumed its ravages to cucumbers in Florida.

LIST OF FOOl) PLANTS.

The insect here considered is the Imlost nearly onnivoro ls of any
known species of aphis. The list of plants upon which it has actually
been found feeding shows great dive rsity, and future observations

my a d d manv morne host plants.
It is partial to the plants that have previously been mentioned-

melons and other (neurbitL. cotton, okra. orange and other citrus
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numbers (save in except tional seasons) by natural enemies than the
melon aphis. The usefulness of these natural enti ies, of which a
airge number have been recorded, in subduing the aphides can not be

ovy erestimiated. Garden and tield aphides generally are subject to
at (ck bv the samie classes of parasitic and predacious enemies. The
number of species of insects known to prey upon the melon aphis is

abit 3.5. The list includes manv lady birds or 'a lady hugs" (Cocci-
nellida)." which destroy the aphis both as beetles and as larv; the
imaggots of certain svr phus-flies (Sv rpiilda')." which consume large
numbers of aphides; aphi lions--the larv' of lace-Nwing flies, of the

families Chrysopida' and Ilemeroblida." A number of species of para-
sitic insects. chielir minute forns of Braconida'. are also very impor-

tant checks oin the increase of aphides." Many. too. are destroyed by
parasitic fungi.

The insect enemies of these. as of other aphides. keep their hosts,
in many portions of the country and in ordinary season,. inl nearly
(mdplete subjection. The parasites, in particular, are most effective

in1 dry, WarI weather. I1i cooler, moist summer weather. especially
following tho 'in// Ut/ut(ionJ/p, ri, ond4(t(Ios in xpr/ng, when vegetables
subject to aphis injury- are starting growth, these otherwise natural
checks are less active, and the aphides. as a result. frequently gain the

1 'P ( 011 ' Y. *

Some of the connonest species of ladybird enemies of this and
other aphides are illustrated in figure 3. In the " aphis year" of 1898

the Seyniuus (tig. //,7..j) was particularly abundant in and near the

District of Columina on aphis-aftected plants. A still uore abundant

and useful forn of this class of insects is the con1vergent ladybird
(/tr an ia l 44'/( con 'Iges (ir.ll'.). shown in fig. 3, ,. h. r. It is fre-

Slpplald inia conrer ens Gtutr. and C /onhfiteda 5/4 qUinuina L. are promiinent enemies,
a are also Melilla muucuilata I)e (:. ( ti. 3, d, e) andl ( O'4ocinc//a .i-notat IIhst. Other

I eies are ,5ctimniws t4rm1inati. Say, ,. cautlis Lee.. N. rerricalls Mills. (A),
fihd "owas L-iminerms Mills., E:.ror1has cnstristatus 31Muls. (11), and IlippJrodainia

1%-/a tartrh L.

1 SyrpIhus flies include ./yjrph am(4er'icanus 05 Wied., A0llograpto aidi'a Say, Baccha
c/Irat( Fah. (l/bixdu Walk. ), B. /lurs Lew. (ll), B. co 1nata L . (II), I. fhas'i-

p nis ay" (A ), an EuIp',ds rolris (. S. An agmyid Hy, L /c,/rops nigriornis
EFaer, also ptes on this aphis. Ccidoiyiild enemies include certain undetermined

selcies of Contarinia (Ilipinsis).
A among the lace-wing flies are Chi'rympa ii/da Say, ('. ploabunda Fitch, C. al/i-

rcnix Fitch (A ), (. ni, ;ri'rnitx Burn . (A), ('. lIneaticornis Fitch (A), (. attenualta
Walk. (A ), Mic0ronius pusticis Walk., and In'Ilrohiu'UIs yissjlri A shi. (A).

' Parasitic'iraconi/Is include Trifcyx testieripex Cress., Lysiphl, /'os gossypil Ashm.,
1.. itrophis Ashimi., L.. arbh ituph is Ashin., L. inutus Ashmll., Lysiprlebus 'sp., and

/ 11hyaron sp. A chalcis fly, "teI(i415(si/s upl/hidirola Ashin., has also been reared.

The species foll1e1 by ( II) were observtI attacking .1plhis quxyp on orange trees

in Florida ly 1. 1. Hnlbbard, those markd (.A) by Wii. 11. Ashnead on cntton in
Mississippi. The others are mostly well known. and have heen observed by various

lur u, -n \(11 a- by tht. writer.
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Ft.:..-n. Adult of eonvergent ladybird Ilippodainiu crIrrgns); 1., pupa of Wilne: c. larva of Ime,
I adult of spotted ladybird J.Vegilla macrtahr; e. larva of sauns; f. adult Of nine-Iw-tted Iadybird

rbi -anthtaw; g, larva of sne: h, adult of t.ymnue t rmflnl. larva of sne; j, pu of

an " k11i larged: size indicnted by hair line at right authorr , ;1n-trn - j original

Of I ile t initurthl eI110 WI110 Ich have )bei eitUtilerate( . hl 1 )i r.(l are

particIularly vallahle. owing priintipallY to the fact that they- are active

at all "eaoins. e'lseeill at the out'et of apihi, attack. Pu:rnsite' are

m11os't elective toward the enCi of the season, wa hen they often reillie
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the aphides so that few are left to hibernate arnid produce other gen-
eration. of the p1 (st the tollowing year.

The value of these natural einenie, against aphides is such that
entormologists f'reqOuently advise the employment of remedies only
when the enemies are not prIesent in abundance. The possible utiliza-
tion of natural enemies in the field will be considered on pages 15 and
t; of this circular. In tobacco fumigation, which will Ipre-ently he
considered. we have an almost ideal renmedyl, for the reason that. while
aphides are all destroyed, a can iderable proportion of the lady hirds
and other hardy h1neficial insect . which are practically always present
on the il ufested vines, survive tis treatiien.

r e

a 
d

Fln. 1.-A yrIhn fy (yrpus sii :", ty: h, lateral view of heaod: n Iara or active immature
inrm: l, anil pirnl am: thorncic spirnele of same. All mn h enlarged originall.

ME:Tilol)s OF CONTROL.

The severe losses occasioned by the melon aphis in its seasons of
greatest destructiveness could he largely imitigated and in man cases
almost entirely prevented if the employment of methods for its con-
t(OI were 1legln 1/0 H M himim, /OW u/pue/Wint. For its successful
treatment it is necessary to keep constantly in i md several of the
facts that have already been given more in detail. In ordinary sea-
sons the species is controlled by the combined operation of natural
clemlents and insect eneniues, but at tines when the weather is unfa-

valble to the development of these nieiis the grower should he on
the alert. The presence of the aplides is often not detected until they
are numerous. and even then they are not apt to be noticed unless the
1hoe surface of the leaves he examined.

All things considered, the most satisfactory wa y of controlling this
inilect is by funil) igatio n. As an aid. however, cultural methods are

no essay. In the South spraying with kerosene and other emulsions

i, Referred to the hisultid of carbon method, and tobacco is now much
1hl. .1peciall ill Texas. The enicoragenlenit of natural enemies

tlVC m)1llllse of success.
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lI l1l. %T!(\ WI i l 1l ti' PREPALATIONS.

Tobacco extracts and funligating powders have been extensively
used for a unber of years h tlorits n, funigants against aphides
and othrI inect occullllg in) r('1iEllouses. such as white fly, th'ips,
and other Msall delicate and soft-bodied insects. The extracts con-
tain a lIrger roportion of nicotine than ordinary decoctiols prepared
bv stealing waste stems and powdered tobacco. and are therefore
Mnuch mlore effective, which is true also of the powdered form.ls of nico-
tine. A number of these preparations are onl the market and are
advertised in the principal loiais' journals and in other agricultural

periodicals. They are used ill Various ways. and directions are fur-
nished with the packages purchased. The liquid preparations vary in
treng th from 4. or 41, per cent lp to M) to t5 per cent nicotine.

I FI EL FI(111; fiN WITH TOBACCO.

During the years 1904 to I 1ti the employnlent of tobacco or nico-

tine peparations in destroying the melon aphis in the tield was the

subject of experiment in Texas by Messrs ('. E. Sanborn and E. 1).

Satnderso." 'T'hese have stated to the writer that, judging from their

experimental use of this method and its practical use by extensive
growers, it bids fair to become the best method of dealing with the
melon aphis in its occurrence in the South. Ihe process is in brief
the futligntion of a dry preparation under a cloth-covered frame

placed over the affected vines. In 1906 and 1906 the writer found
that a very short exposure to tobacco futtes killed aphides. when other
insects. such as thrips. survived a considerablVy longer treatment.

Ini practising this method ir. Sanhorn has used apparatus substan-
tially as follows:

/h stiont ut t/l fro e Med Cru r. --For vines 2 or 3 feet long ie

advises a light framle 4 by G feet. suppo rted by legs S inches in length.
Lumber three-fourths inch thick and 2 inches wide is suitable.
Strengthen the frames by connecting the ends with a crosspiece. Two
diagonals are also used for strengthening the fraule and for conven-
ience in handling. the latter being attached after the cloth cover is in

position. The cover is of imuslin of a cheap grade (7 or ti cents a
yard) and suticiently compact to Intevent a passage of gas thru its
nlIshes after being oiled. Its size should he about 2 feet wider and
2 feet long-er than the framle which it covers. This is sutticient foran
s-inch wall and a 4-inch lap to the ground. Dirt is placed about the
bottom to keep the gas front escaping there.

After the cloth has been cut and sewed into the sizes desired it is

saturated in a vessel of linseed oil which tills the pores. It is then

~ An experiment with tobacco smnke as a remedy for this species was made by
1)r. s. A. Forbes in ISs2. The result was not a perfect success. for the reason that a
I, sicker was used and the snarke was blwin under canvas hay caps covering the
affected plants. Neverthele-s frnoI 50 on t 7.) per cent of the aphides were killed by
la muinutcs' lo r.
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hoop,. Ornamental plants of low-growing sorts may be fumigated by
mteanII of 11ch a hood. while for moderately high plants, such as roses,
which are much affected byv two conmnon species of aphides, special
coVPr, IIM~iV lhe constructed.

VAiHI'ZING AND FIMIGATING TOjAtt( IN ,REENHoUSES.

Ini the eiupori-ation of tobacco-a practise which has been in use

since about 1,94 and which has largely su p erseded ordinary dry-tobacco
funligo ation in mlanV sections-tobacco stems or dried tobacco, in one or
another of its various proprietary forms. are placed in a kettle. metal

pail. or similar receptacle. A hose is then connected with a steam

pipe, the nozzle inserted inl the receptacle, and the house to he treated
becomes saturated with the vapor of tobacco. with the resulting
destruction of aphides and other soft-bodied insects that tmay be pres-
ent, such a, thrips or white fly."

Liquid preparations are more generally evaporated over alcohol or
other lamps, or are placed upon steam pipes. or hot irons are put into
the receptacles. For general greenhouse fumigation, fumigating

powders are placed in shallow pans, and a few drops of kerosene are
added to facilitate ignition. The dry fumigant is designed to burn
slowly. so as to produce a smudge which. when dense, is fatal to
aphides. This process of treatment may be applied at any time. by
dany or over night, and upon its completion the house is ventilated. III
somie cases the plants are stringed, but this is not necessary with plants
like cuinhers. A surplus of moisture is to be avoided, owing to the
liaility of inducing - spot," mildew, and other fungous diseases on

plants susceptible to such maladies.
The amount of a tobacco compound to be used depends upon its

strength. the plants to be treated, and the size of the greenhouse. Sev-
eral forms are for sale under different trade names. It is not probable
that these differ greatly from one another in value, but there is much dif-
ference in their strength. They are put up in both (Iry and liquid forms.

Ill experiments conducted on greenhouse cucumbers at the Massa-
chusetts Agricultural Experiment Station, at Amherst, one of these

preparations has been used successfully at the rate of 5 or 6 teaspoon-
fuls to 1T pints of water, and vaporized in a space of about 5.o m) cubic
feet. The length of exposure in, this case was over niiglit. Thus used,
it does not injure delicate plants, like cuctumer, but it kills all aphides
and nearly all thrips-for which it was used primarily and which are
not infrequently associated with aphides on the plants to be treated.,

,tThrips and ' white fly"- (.11, des spp.) are more resistant Ino poisonous gases

than are apIhiles. The former are m t effectively destroyed while in the soft iniua-
ture stages. The adult thrips are hardier and, being winged and more active, spring
and fly away, and are thus not so easily brought in direct contact with insecticides
like kerosene emfulsion. The white flies, on the other hand, are more susceptible
to poisons while in the active adult stage. The nymphs are of firmer consistency
and comparatively resistant. Reinedies for the greenhouse white flv are discuss in
Circular No. 57.
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Tob ' t(On. in t e wlleid 1til" 111 f n lte'tju lie htl oni \ '1'1 \ 1t 1 LIII :l(ItI

Sthat, 4hItI) It; It ea I il 1ti at 11 Ill h1. II1 tfil l lilIlet1 Itl i ( : 1

by tmile to etei r the t rliel lltihe itn-eth-; (Ithrl 1 ', li 1eaort t aht it is

no(t elfective for thi, beetle.

A (110('11$ to ll lft iw s l i O ift 11' \ il)O i oIt i fI t Ie l h i 11-111t i til lf0 it
iluli t WIf 1 I te t e le ; 11hr I\ult il(di atiit' .III lille, I!Ill;.:t a 1 it-
costia , I). ('. A.\at d itferen Itu el ratio Wlae uIed, and li' .00 t lluict feet.

of fo,1enolltisP10 c.Wals filullig:1ted, "'"_ o11110s of tit 10ltid r 111 min 111e
to * u i feet1 1 1 0 , belil" tinj1I)\e l 'File 1 W\of \\:1, illldP ti1t W I'Ite'r'

directions and comucted ha NIl1. 1. .1. ('an1dit. w\ith the ceno ration of
Mr. t. . ther metal Iaioip 1t' t'tr houile. A\t t 'he end of :ill hour nd.te

fifI n n111 es9 are, (t 1 he ( il lito , a\it tit )ilot'd a tit ahe MI 11nti-e

alred, t1e aitl 00% H00 fould dead an0d (litlo.'11 til e IP M IIllhsel"

W4111 (111hlill'nll d. Eig It e\Ua w)oUrIO W\ ffe 1 4 1 e( in 11 In ll 110t, ('11

hoh olin oa little Il thi t : l oun uei of the liquid. t i, Iite IIi) rob ble

that a caniideraltI fomalle1 . (r amount of tt' prepaIrIatit lof ,at I ol tie to
.l ))1) iubic feet, i thI aln al l-it if ht exl'" tre, o 111 t-. ul ih ae rhlanpi hed

ti samte Object. The c(rast of flurnignation is not abovu 2.:)(I fr1 . a

houlie containinor I40 acdb tilt.

('.1 t 1'r1). l Ief re funli t hn t lentiav'g alre g ireenho tse w'ith aiY bIO-
stacle p y taI eth ar, f est 1 i :way111 a dv(1 il' e to ua'11 1 a .pa it nii-'1

dent. 211 1 to av id wa01 te of m1ateriti l. In the ca e of tIone ii'id
tobacc funlli."ant n ed at Washing1tonl, the Inreliinary1U, test ,1how-Id
that, etuploy ed at the Atrength adI(vised b\' the manu111fac tur1er- ( %. -...
without dlilution). it ignlited in the cinp1oratintr panl instead of \;aporiz-
ing. Thllis troubIle w\as obIviated b)y (diluting the futnlit ant wvith half its
amo1un11t of Water. the further precaultion1 being taken of p~ainin :a wire

rpuzt heneath the panl nd1( ov-er the falme. In1 the case of mlns allcohol

lamph, used for thi, p~urplose the those i, apt to be too ,trong.4" eIpe-
ciall\" if placed too hear the evaporator. Thi, cnause, the 41la1~ to break.

Brass or other metal laalre therefore III enrhle. Ulnle~- the
lamps and wicks are of good quality anld tit In-ouerly., the allcohol i,

apt to ooze out around the cork and hurn on the side, of the lanmp and
thus alko, cnuse breakaget.

As. a general ruIlt, it i; but not to fmlnirate inl1, />rll/s ,IunlighIt. and
110t whlen de lite f0 1:,"e (w tfmvWOF Iave ,"/ue Oof0 O Witer fall theil.

110 /ro.v, N, , ml+1.ion/ if // /pa .W,)bjH/ Tn\. il10 111('1011 ai , 11 cold be
111cl mo1 1110 aill dealt \\ With If 1t Were 11ot for it,-II unoftilnlttP 1h it of

feediln Oilt, 10 HideT l11fale of lea1es Wileh are oftell badlyv curled.

RS c 10a 11 lt lnilhe "e s l w111( the 10 ilea e 1re larct th 1ine 11 R gP11 1 . ):

so1 closely togetthe r, frequently beroIng111 interiaced. that ,111.1\in1g by
ordinary meansis, inspracticable. I nd er'pr1ayin 114 an ll absoIlute nlece,-

sity., andi; as waye4r should he utsed litted1 with an up>turned elbow and a
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liozzle of the ernorel type to secure this effect. AIn elbow designed
for this purpose is shownl in figure 5.

Kerosene-soup emulsion, the standard remedy for ap>hides. is the best
insecticide tor lprainvg purposes. but various soup solutions are used

both for the muelon and pen aphides. They are diluted w-ith t; to b parts
of water. The emulsion and Soup washes are of particular value whei
the plant, s are small. as then the aphides can he more readily reached
than when the leaves have growi to larger size: and, to repeat. if inju-
ries are to be a v(rte( the insect should 1e checked on its first appear-
ance. not alone on (nunlbers, niwlons, quashes, or whatever the maini
crop nay be. but upon all neighboring plants which may harbor the
insect, including heds of strawlherry or groves of orange trees.

Kerosene-soap emulsion is prepared by combining 2 gallons of kero-
sene, one-half pound of whale-oil soap. or I quart of soft soap. with 1
gallon of water. The soap is dissolved in holding water and then
poured while still boiling hot (away from the tire) into the kerosene.
The Mixture is then churned rapidly for about Iive minutes. pumping
the li luid back upon itself hy means of a force punip and direct-dis-

c Iarge nozzle t Irowi1g a strong stream. At the
end of this tile the mixture will have become of

the consistency of thick cream. Properly prepared.

an emulsion will keep almost indefinitely. and

biould he diluted only as needed for use. For
nost species of aphides the staple eiulsion should

be diluted with from 11 to 21) parts of water. In
metnt fundersr-- the preparation of kerosene enu lsionii a force plump
iii,. R{edneed. is a necessity, since if not made accord ing to

directions a perfect elulsion is not formed. There is then danger of

injury to the plants 1bP the kerosene. as also useless waste. There is

(buger and waste. too, if the insecticide is not applied by means of a
fine nozzle ili the form of a spray. which should be fine and mist-like,

or .. like a fog. as sonie one has aptly exprest it. It should be

sprayed only for a long enough tiiie to cover the plants, otherwise
the liquid forms into globules and runs off. Figure t1 illustrates
the method of o'erating a knapsack slprayer so as to produce an

underspra ying.
praqin ,'/// I, itr.- Where a few plants only are to be protected.

nld it is possible to direct a strong streami of water upon them front a

.Lrnlanlei hose. syringe, or spraying mliachine. so as to wash off the

insects. the a phis can he materially checked without the use of other
materials. Such of the insects as coine into direct contact with a stiff

pra y are umible to survive, while others that are dislodged from the

pants do not succeed in returning. Manvy are w ingles during the

.-reter part of the season aid unable to crawl ant- distance, particu-
lalrly if' the lrround he dry- and hot.
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ing orI forming %%ithI full plowing oub a(ll LWaty, he foll11wM , at, these,
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crop alnl attack it carilv in spring. when, huIeis ile natural enelites
come to the fore. it multiplies in great abundance. Iln the writer's
experience .the lady birds and other enemies soon gain the ascendancy
and become so abundant that thev are forced to migrate for food.
The trap crop will ordinarily remain in condition to sustain aphides
and their tnenimies until l11ons or other crops ,usceptible to nelon-
aIplis damage have past the danger stage and are ripening.

The farnw)r Imav exercise his own judgment in regard to the loca-
tion of the trap crop. The writer believes that the greatest advantage
would accrue from planting three or more rows of rape or kale on
each side and. in the case of fields of more than 4 or 5 acres, biv plant-
ing additional row.4 between. Planted on all sides, the trap crop will
attract aphides and their ene ies from every direction. and thi, result
will be facilitated by permitting the growth of weeds between the
rows. In fact. weeds are a desideratmn in these operations. since
they furiish the best natural hibernating places for the ladybirds and
similar 1oneticial iliects. It is advisable also to place boards. loose
bark. or hollow logs about the margins of the fields to secure better
facilities for hibernation. As fast as one crop of rape. or whatever
is used. ilatures, or its growth is stopt by the aphides (as might
sometimes happen). another planting should be made so as to keep a
constant supply of calbage aphides on hand that the natural enemies
may inot miigrate to other quarters.

CONCLII0N.

Manv of the remedies that have been indicated as of service in the
control of the InlIon aphis (with the exception of the la-.t) operate
against most other cucurbit insects, several species of which are
usually present. Thus the kerosene enulsion and soap solution, kill
voun lig sq(uash hugs and act as deterrents to most other insect,. and
hisultid of carbon will kill other soft-hodied insects besides the aphides,
while fall plowing and clean cultural methods are valuable in destrov-
ing the sq uash-vine borer. Tobacco fumigation. however. ha, little
effect on these other insects as they occur in the field.

Approved:
JAMES NIIm1N,

WASllINGTOa, 1). C., Xm-, ndlr 14. 1906.
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