
y/ ->:- b (o
.9

NYi 0

t'. S. 1)El IRT...' 1(R lLT R.

BUREAU OF ENTOMOLOGY-CIRCULAR No. 166.

L O. HOWARD. Entomologist and Chief of Bureau.

F1,0),l1 IP.ASTE .\s .\ ('I ITROL~I F-Ok IT~l Sl'll)EI

.111)

AS A1 SRE1.\l)Elt F011 (ONT.\('COTAT INSI'T'll)E* .

By

W N 111u.l II. P.Il'RhI:1If .
+w Entonmological .Lssistant.

AASMI;TO .ObF-.V1T PRINT. _

I

/ II * a

DEPOSITOAo



lif' R LI I Fl LV' fui1Jf ;Y .

L. II. IlOw.RD, Entomologist and Chief of lurean.
L. Ri:1 A. E intaioloi.d and .1cing C'hief in .Iixncie of (.'iief.

I:. S. CLIFToN, E.xecutire assistant.

W. F. TASTET. Chicf 1l(1rk.

F. JI. CTITTrNIsE. in chara( of truck crop and stored product insect inrext igations.
A. I). IIOPKINS, il charge of foref i.veet inre igations.
W. D. HUNTER. in charge of southern field crop insect inrestiga tions.

F. A1. WEIBsTER, in charge Of real and forage insect inecstigat(ion(s.

A. L. QUAINTANCE, in charge of deciduous fruit insect investigations.
E. F. PHILLIPS. in chiarge of bee culture.

). .. RoGERS. in charge of prerentiny spread of moths. field iwork.
ROLLA P. CURRIE. iln charge Of cdilorial ira/k.

AIABEL COLCORD. in Charge of library.

TRUCK CROP AND STORED PRODUCT INSECT INVESTIGATIONS.

F. II. CHITTENDEN, in charge.

C. H. POPENOE. WILLIAM B. PARKER. II. O. AIARSII. M. Al. HIGH. FRED A. JOHN-

STON, JOHN E. GRAF. C. F. STAllL, D. E. FINK, Ce/tololOgical asxist(Ittx.
A. B. DUCKETT, scientific assistant.
1. J. C'ONDIT, COllab rator iII Califor-ia.
WN. N. ORD, collaborator in Orgoi.
TIOM AS II. JONES, Collaboitor in POto TheO.
MARION T. VAN 110HN. PAULINE A1. JOHNSON. ANITA M1. BALLINGER. preparators.

II



Cluo L t N 1tI 1-n t n 0 u

tnitell States Department of Agriculture,
BUREAU OF ENTUOluLouY

L. O. HOWARD. Entomologist and Chief of Bureau.

F1'l 1 It '.1TS' .As A 1 ONTHIII. l*OR I 1 I'lI -:Its AN, 1)
As A sI'iKt19A11 IOll 1T.'TAT INSIK: TICTH 1:S.

I1: W ilII \\ ij I 't iia l :.

IEtstolonrafl I -wivltant

11:51SI I F E.XPFLtillEINTS.

IIlf lity tmile pl'NIIIg t\pli rntlents for thle etnist rUn of the rUn! S1itler

hour p.~t :e braw u p onr iI111 iI r . Isr:incht I right hillf h-nc h a Le . 1 e l .I l
inck of flour paste. I Original.

experienced in obtaining .1n1 effective spreatler for the lime- IulphI:

mlution,. due to the fact that Soap fornl; a precipitate with the 4:I1-
eiinm pol -ulphill. While teot in the follow inr cniintll11:1114!.I 1-
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els of .ulphiur 1. pounds, water 100 gallon . ml flour paste (as a
"sticker") I gallons-a formula advlsed for red ,,piders in Bulletin
No. 1.4 by Mr. W1. II. Volck of the California Experiment Station,
it was observed that the mixture spread over the leaves very readily.
The flour paste was evidently the spreader and was accordingrly
Iixed with the lime-sulphur solutions. The result was a smooth
mixture which spread over the foliage very readily and gave unusual
results as an arachniciide. The proper proportions were found to be
4 gallon, of paste (4 pounds of flour) to 100 gallons of spray. Table
I graphically represents the relative effectiveness of the lime-sulphur
spray. with and without the flour paste, for the red spider on hops.

TAB.: I.-Relatire effectirness of lime-sulphur sprayl. frith and without flour
paste. against the red spider on hops in th Sac triten to ally of California,
in 19/)!.

Number Number Per cent
Formula. of mites of mites of mites

present. killed. killed.

Lime-sulphur, 30;* Baum, 1-75; flour paste, 4-1IM......................... 698 692 99.0
Lime-xulphur, 36Io Baumu. 1-75 ................................... ... 360 135 37.5

From the foregoing table it is very evident that the use of flour

paste greatly increases the efficiency of the lime-sulphur spray and
that without the paste the spray was very ineffective. These results

were substantiated by other experiments and, by a check experiment
with the flour paste. 4-100, used without the lime-sulphur, it was
found that the increased efficiency was mainly due to the spreading
effect of the paste.

Having proved a most efficient. cheap. and convenient spreader for
the lime-sulphur solutions, some experiments were conducted with
flour paste in combination with nicotine sulphate upon the hop aphis

(Phorodon hunlli Schrank). (See Table II.)

TABLE II.-esilIts obtained by/ sprai/1111 tith eombinations of flour paste and
nicotine sulphate in different proportiont s af((inst the( hop aphis, armainen to
I ally of (alifornia. 11.?.

Number Aphides Cost per
Formula. of aphides killed 100

present. gallons.

Per cent. Cents.
Nicoline sulphate, 1-2,000; flour paste. 4-100............................. 627 100 0.71
Nicotine sulphate. 1-2.500. flour paste. 4 100.............................. 611 100 .60
Nicotine sulphate. 1-3.000. flour paste. 4-100.............................. . 1.6(N 99 .50
Nicotine sulphate. 1-300k): flour paste, 4-100............................... 148 99 .50

From the preceding table it is very evident that flour paste. 4-100.
is a very effective spreader for nicotine sulphate.

The efficiency of flour paste as a spreader was very evident to the
writer, but it was deemed advisable thoroughly to illustrate this point.

I 1.0t1; 1:'tTE .\ .1 ('uN'i' til. FMlt 1181) "'S .PER .



Tw hop 11ne wi ere ealinlY IiLlra 'ya l. one withe-u l -pulhlur

taight and1 the1 utin-r1 w ith li11 1111'and-n p u n 11l)fl 11 pastle. f-100.l
The reltatIve preadin II ff-ec'tt If the1"" tw o -ry -hr nl

ore 1. The left half 41f 14ith 344li . repreheni t th l 1' 1111)1111rts theli1r n

tlIt 110Il )1 01 I ll '1 iltu llillIOIt. W II 0 1" 104 rfly 11 : 10 ( f presenIt, 101

IIlie-slphu1lIlr straight. TIwe '.ptted'4 elect p)rl'(44uIa 1I byv the limiie-

sllphur iiiixtiure :IloIe i-. In 1 -11*4ton (IiI r:I-t i0 th1e eveI aIp.pea rancve

of the other hll 41f tle iIlust ratioll.
1)iring mill prIC ly T VI eXjurllimiit-. t with ilmotille '-olhate anu(

flour pate 111)on1 the )op uphi, it was observed that m1nainv of the
I.n1adler uphitle- hal b1 ecomle pasteel onto the leaves. ln Ithi, data

it Wats a,:sitl that a -troner -olution of I)a-te w oublI he etlective

against the more delicate aphilles anl mite,. anul the follow inti

experitlelt, H ere con(ltlctetl 1ol11 the C1l sIpi(lr.

T.uII . Ill. R ut '~,fx vof c.rperinif01-1 i l /it fl our i dre, agistv .. n//cl v iq i..i Ihe red

.vpider on hop in the Ntn ts ounttl I1fly of ( 'slifrnit,. 1912.

Formi a
Nurntwr Nites Cost per
orrnte. killed. limp

present. Gallons.

Per n nt. Pentn.
June Is Flour paste,'-lon.. ...... 431. 1)
June 27 . .. do ............ 7. 71 W).%
July 12 .... do............. .. 4.1.2 99.,
Aug. 6 ..... do............ . . 112 100

..... do............... .. .... .. 477 100
A ug. 9 ..... do ............... .... ... . ... . . 7.32 9.). N

Total count .. 3,759 ........
Average.... 99.9

July 16 Flour paste,1410)....... iS 90.9
Aug. 6 ..... do... ................ .... 901% 99.9

Total count............................................. 1.712 ..........
A average .................................... .............. .......... 99.9

17.6
* 17.6

17 6
17.6
17.6
17.6

22
22

TIihe experilent- prove that tfiir 1)aste. 1-100 and 10-1o. is
effective a-ainst TeI trnuye/m hiuu,,c,,latx.v. The paste ha, no effect
upon the eggs. however. an11, in controlling the iite-- a second
application a to 10 ilayvs after the tin t is neces-HrY to catch the inite;

that eilerge from the eggs.
A few prel im iiinar experiment, were c1nduct(1 l with this material

11ponl T/,e"ly/<-ln.v itytilv1xp0,i i Iiley which wa- attacking pear,. w ith
ver ncoulratill reCults. ands it is verY probable that flour paste.

S-1(00. w\ ill (riv.e go(l re-llt, whel applied for any of the luall leaf-
feellinr muites.

The ln t of .June. 1.12. flour paste. S-100 . wa applied for the hop
aphis (then in the youn ger sthl-s) with a 9 per cent efliciencv.
These were el4olrafing* results. blit later experilient proved that.

In modiierate weather allow 14) days aInd in hot weather 7 days between

applienti ms.

Date.

II<il1: I'\ li \~ \ *I 1km I< . 11 I



FLOUR PASTE AS A CONTROL FOR RED SPIDERS.

although the solution was effective against somc Very delicate species
and the younger stages of the hop aphis. it was not effective against
the stouter aphides.

When the paste was( dry the mites and more delicate aphides
treated were found finmly pasted onto the leaves. Later the paste
lilm was observed to crack and partially scale off. leaving the leaf
free to perform its natural functions.

The neutralitY of thi pray was proved by the fact that when

applied upon the foliage and blossom of the hop in proportions as
high as 12 pounds to 100 gallons no injurious effect resulted.
When sprayed onto the burrs and delicate hop cones it did not pre-
vent pollination or injure the appearance of the .cales.

Flour paste has proved effective when applied for red spiders upon
tIe following plants:

Iens. Pumpkin.
i'vs:uileulun (l mly spot leaves if Pea r.

used 1) liear blossulllill time). Prune.
Hops. Hoses in field.

icnil ier. greeih use mid i-ld. Violets. field mid greenhouse.

The flour paste was not satisfactory when used for the red spider
MI greenhous, roses (did not spread well). greenhouse carnations, or
field sweet peas.

PREPARATION OF PASTE.

To prepare the flour paste. mix a cheap grade of wheat flour with

cold water. making a thin hatter. without lumps: or wash the flour
through a wire screen with a stream of cold water. Dilute until there
is 1 pound of flour in each gallon of mixture. Cook until a paste is
formiied, stirring coistantly to prevent caking or burning. Add suffi-
Cient water to make ip for evaporation.

Flour paste may also be prepared by stirring boiling water into
a moderately thin batter until there is 1 pound of flour in each
irallon of mixture and allowing it to stand until the starch is all
broken down).

If the paste is not sufficiently cooked, the resulting Spray will not
he effective. and if overcooked the paste will harden when thor-
oughly cool. and will not mix with water very readily. Usually.
however, the paste is used as it is prepared, and overcooking is not

a disadvantage.
When mixed in the spray tank flour paste has a tendency to settle,

and in order to do satisfactory work agitation is necessary. This

i, but a slight disadvantage. and is necessary with most materials.

Flour paste appears to be a very effective spreader for lime-sul-
phur a1( nicotine-sulphate sprays. Cheap flour can be purchased



for le 1 11111 thhan htl st of w\h:Ile- il soi . It i- ii '\ :u,- 4 obtaini -
aIble, eaIl I having Inl oj 4)or it i, less 1111f nsivu to 1-e than tI. whale-

jil :II rl lishi-oil ) oupI . \\'hen n ed-I- alon e t the r1a1t , I of 1 a a llo v
poundls f1lu ) to 100 tgallonI, of wat(.I it i, ellectile atgain't 'everal

l1':nt I F.. Il i te- :mII' I VIne' w rII' 1 l iutIe :pI eI v . T he1 p mI iiI II

I _ - 110. I- l i m i. -u n ; !~ "r st ; -I I I. I n n t \ . IIl , . I . , I . o-. 1 e 1 _11n 11..

of its Ise as a spreauler for limhe-sulphilir sInflI, for scale insects 1l11

fuiniri andl as a " -ticker " for ira nint ha I n ]lot vet beeln worked out.

but fronII ohservatiouns lur1ig the past four months it i, believed that
it Ituniv have sole valule all thI10e lines.
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