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SPRAYING CALENDAR 
By Vol. C. DUTTON, RAY HUrrSON, AND J . H. MUNCIE 

1. The directions given in this publication are intended for dealing 
with moderately severe cases of insect or disease infestation. In 
special cases, more drasbc measures than those recommended may be 
necessary. This situation may be met by making more applications, by 
increasing the concentration of the materials used, or even by the use 
of a special material. In other instances, it may be possible, because of 
special spraying methods, .relatively .light infestations,or'l'elatively 
l'esistant varieties, to reduce the number of applications or to lower 
the concentration of the materials or to make some changes in the 
selection of materials. However, it is suggested that any departures 
from these schedules be made only after a careful study of local con
ditions has clearly indicated the advisability of the change. Such 
modification or adjw.;tmellt of t he spray schedules to meet particular 
('onditions js llecessar·jly ::;omethjng that mllst be determined by the 
individual gro'~ler. . 

2. 8pl'u'ltin!J is In~I(,r((,' I/(" c. Npl'aYIIJg, ill general, is insul'anee; insur
,Illee against. loss horn attaek by insects and disease. It has been stated 
in Section 1 that modificatiolls in the spraying treatment may be 
possible and eve)] desirable in some eases but growers should realize 
that there is lIsually a m inllllmn treatment which must be used regu
larly if satisfactory results arc to be expected. Diseases, such as scab, 
leaf-spot; and rots do not develop in epidemic form every year, nor do 
aphids, psylla, leaf-rollers, berry-moths, and other insects appear in 
really serious numbers each season. Some growers gain a feeling of 
false security because at such times it is usually possible to grow fruit 
without injury even though certain applications have been omitted or 
delayed, the concentration of the materials has been lowered, or even 
some ingredients have been omitted. Disastrous results often follow 
the continuance of such practices, as it is impossible to accurately 
predict when most of the diseases will develop in epidemic form or when 
certain insects will appear in seriously injurious numbers. Each grower 
should determine what the minimum spray treatment should be for his 
special case. Factors to be considered are prevalence of insects and 
diseases, susceptibility of varieties, the productiveness of the orchard, 
and the final value of the crop. 

Growers should realize also that the mere routine following of the 
spraying schedules given in this publication does not insure satisfac
tory results. The real responsibility lies with the grower himself, for 
success depends largely on correct timing of treatments and thorough
ness of application, and the proper method of appli~ation for the 
particular insect or disease in question. The exercise of good judgment 
in modifying or increasing the treatments to meet local, varietal, or 
seasonal conditions is imperative, and the ability to do this successfully 
comes only from experience and c~reful study. 

3. Spray Injury. Over-spraying, too frequent applications, a 
material used improperly, or even standard materials used in the 
regular way may cause injury, Severe injury may be just as serious as 

"" . 
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number of gallons of liquid by four and the result will be the number of 
pounds of the dry necessary to give equivalent resnlts. For further dis
cussion of the concentrations of lime-sulphur to use, refer to Section 35. 
This recommendation is based on experience with apple scab only and 
may not be found to hold for all diseases. Furthermore, there is undoubt
edly enough variation between different brands· of dry lime-sulphur 
so that the rule cannot be considered as absolute all d unvarying. It is, 
however, the only safe general recommendation that can be made at the 
present time. . . 

Dry lime-sulphur may be expected to pI·oduce all the types of injury 
to foliage and fruit that follow the usc of liquid lime-sulphur, but the 
injury often is less serious than with t lle liquid lime-sulphur when the 
two are used at equivalent strengths. 

8. Lead Arsenate. All recommendations in this bulletin for the use 
of lead arsenate refer to the powder or dry form of the ordinary or 
"acid" lead arsenate. If the paste form is used, tbe amollnt ~;hOllld be 
donbled as it contains appro:ximl'l.tely 50 per cent ,vClt('r. 

0. Nicoli1lc Sulphat c. '1'he standal'(l commereial form of' nicotine 
w"ed for orchard spraying is nicotine sulphate. 'l'hi:-; should contain 40 
pel' cent of actw:l.l nicotine, and all recommclldations mad(~ ill this bulle
tin are based on this strengtll. Nieotine sulphate ('I PJWiI l'S on the market 
llndel' se veral trade' llamrs. Any of them should gi Vt~ satisfactory results 
jl~ th.e ol'chiud if di lu ted so as to give tile l'equil'('( ltamoll11t of actual 
nIcotlne. -

In times past, home-made nicotin e spntys have 1)('('11 recommended, but 
their use has never become general. 'l'heil' nicotiue eontent and conse
quently their insecticidal value vary greatly so that uniform results 
cannot be expected from their use. Because of difficulties in making, and 
uncertainty of resnlts following the use of home-made nicotine extracts, 
the standard commercial products arc recommended for general use. 

10. Derrisol. DeI'I'isol is a comparatively new material in America. 
Field trials indicate that it possesses considerable merit for the control 
of the summer brood of the green 4Pple aphis, but nicotine is to be pre
ferred "vhen used in the delayed dormant or pre-pink application for the 
control of the rosy aphis and the early brood of the green aphis. Its use 
is not advised for the control of pear psylla. Its principal merit seems 
to be that it is not poi~:;onous to warm-blooded animals. It is especially 
useful on ripening fruits such aR raspberries and blackberries, on which 
it would be dangerous to use arsenicals or poisonous contact sprays. 

11. Mixing Combined Sprays of Lime-Sulphur, Lead Arsenate, and 
Nicotine Sulphate. The method used in mixing these materials may have 
more or less effect on results, but it is not possible to lay down any rule 
that is best under all conditions. Where the water supply is in or 
adjacent to the orchard, mix the lead arsenate with water until in a 
milky condition, and pour into the tank viThich is partly fill ed with water; 
or, empty the dry lead arsenate on the tank strainer and wash through 
with water. The agitator should be in operation. When the tank is 
nearly full, add the lime-sulphur and lastly the nicotine sulphate if it 
is used. Always have the agitator in operation when add> lead arsenate 
and keep in operation until the tank is emptied. 1. -.; 

~ . 
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If the sprayer must be drawn a considerable distance before spraying 
is begun, it is advis.able to add the lead arsenate in the orchard just before 
spraying is ' started. The use of lead arsenate and lime-sulphur which 
have been mixed for two or three hours or longer is inadvisable as injury 
is likely to folrow. 

12. B ordeau%. Bordeaux is made from copper sulphate (blue 
stone, blue vitriol), lime, and water. Wherever bordeaux is recommended 
in this bulletin, a formula wil] be found, such as 4-6-100. The first figure 
always indicates the amonnt of copper sulphate in pounds, the second 
figure the amount of hyrlrated lime in pounds, and the third figure the 
amount of water in gallons. A 4-6-100 bordeaux will require : 

4 pounds copper sulphatc, 
6 pounds hydrated lime, 

100 gallons water. 
Copper sulphate may be obtained in several grades as to size of 

crystals. For convenicnC'e ill prrparatjon, the rather fin e, granular and 
pulverized grades are desirable. 

Lime is available jn two forms', " quick" or "lump lime " and 
hydrated lime. All form11J8 0 for making bordeaux, in this bull etin , call fOJ' 
hydrated lime. If (( qnil·.k " lime is uscd, reduce th e alIlount to two
thirds that specified fOl" hydl"Cltrd lime in the formula. MallY kinds of 
lime are undesirable fol' :-Iprrlying pllrpo~us. Jnforrnation ahout limes wjll 
be given on request. 

13. Preparatiu1L of J~ ordcu /l x. rrhere arc m~lJI'y methoc1i-) for making 
bordeaux but two only will be given here: One involving the nse of 
stock sol~tions; and the other, the" instant" m<:thod, in which pulverized 
or powdered copper sulphate is used.' 

Stoc/~ Solution 11'lethod. -\Vhen bordeaux is to be used in quantities, 
a stock solution of copper sulphate and possibly of. lime should be pre
pared in advance. rrhe copper sulph~te is dissolved at the rate of one 
or two pounds per gallon of water. FIll a 50-gallon wooden barrel, pref
erably one with wooden hoops, nearly full of water. To make a "one 
pound to one gallon" stock solution, suspend 50 pounds of co~pe.r sul
phate in a clean " gunny" sack so th~t the botto~ of th~ sack IS In the 
water a few inches. The sulphate WIll usually dIssolve In a few hours 
after which fill the barrel ,vith water to make a total of 50 gallons. Keep 
the barrel ~overed to prevent evaporation. rro make a "two pounds in 
one gallon" stock solution use 100 pounds of copper sulphate. This will 
require longer to dissolve but is more economical of storage space. If 
quick lime is used it should be slac~{ed to a paste .and cov~red WIth water 
in barrels or in troughs made for thIS purpose. It IS essentIal to know how 
many pounds of lime are in each gallon of the paste. ,Vhen hydrated 
lime is used it may be mixed with water a little in advance of the time to 
be used; or it may be emptied onto the tank strainer and washed into 
the tank. 

There are several good ways of combining the ingredients of bor-
deaux; a very satisfactory method is as follo,,;s: . 

Put the required amount of stock solutIOn of copper sulphate Into 
the spray.er tank nearly full of water. Dilute the required amount of 
lime stock so that it will pour and strain easily, and, with agitator running, 
strain it int the sprayer tank. Another commonly used method is to 
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empty the hydrated lim e onto the tank straiuer _, (d wash It through 
as the tank is fill ed, or with stream from the spray' gUj1. 'Fi 1 < , fill t he 
tank to capacity with water. If lead arsenate is to be s ' - d it at this 
tillle. Niro tin e snlphate. wh fm llsed with bordeaux, , honld he added 
lastly . 

((In slant B ordeaux Jli ethod." Another method used extensively 
recently involves the use of pulvedzed or powdered copper sulphate. This 
does not have to be made up into a stock solution as it dissolves quickly, 
"vith agitation, in the sprayer tank. A satisfactory procedure follows: 

1. Fill spraJ~ er tank about oue-fourth to one-third full with water. 
2. VV ith the agitator in operation, place the pulverized copper 

sulphate on the tank screen and wash through, and cont inue to add water 
llntil the tank is n early fnll. A l10w about two minutes for the copper 
slIJphate t o dissolve. 

3. Place hydrated lime on the tank strainer and wash through, or 
mix wi th water in pail or tub and pour through tank strainer. 

4. -Add lead arsenate or nicotine sulphate at this time if either is 
to be used. Fill tank with water and apply. Keep agitator in operation 
continuow;;ly after copper sulphate is added. 

14. D1·Y-llfix Sulph1~r-Lirn~ Spray. One of the commonly used 
sprays for summer applications on peaches and Japanese plums is dry
mix sulphur-lime spray, a mechanical mixture of sulphur, hydrated lime 
and casein spreader or some other wetting agent. This material is often 
called simply " dry-mix" and should not be confused with dry lime
sulphur which is an entirely different substance. 

Dry-mix can be prepared -by the grower. Instructions will be fur
nished on r eqnest. It is also available from many manufacturers of spray
ing materials and is frequently sold under a trade name. rrhe composi
tion is generally indicated on the container. 

When lead arsenate is used with dry-mix on p~a,ches add eight 
pounds more of hydrated lime to each 100 gallons of spray. Refer to 
Section 54 for special precautions concerning the use of lead arsenate 
on peaches. 

15. W ettable Sulphur. For certain applications on peaches and 
plums wher e lead arsenate is not to be used, hydrated lime is undesirable 
because of its tendency to stain the fruit. For this purpose dry or paste 
sulphurs that have been treated to make them wettable are available. 
They contain little or no lime. 

WC'ttabJl~ snlphur~ an(l sulphur paste~ are prepared by many spray 
material manufacturers and usually are sold under various trade names. 
It is not practicable to determine experimentally the value and limits of 
safety of each of these materials but most of them are probably safe if 
properly used. It is not advisable to use them on peaches in connection 
with lead arsenate unless 16 pounds of hydrated lime are added to each 
100 gallons of spray. Less lime is necessary on apples. 

16. Limitations in use of Dr-)'-il!Jix and Wettable Sulphur. rrhese 
materials have been used quite extensively on apples and pears for the 
control of scab. While it is true that excellent results have been 
obtained in ~ome seasons and with ccrtai 11 varieties, the fact remains that 
dry-mix and wettable sulphur are not effective under severe conditions 
nor with highly susceptibl e varieties. rrheir general use, thertlfore, 
should be confined to summer applirations on peaches and .Tapane e plums. 

.. 
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Oil Sprays 
17. Much interel::>t has been shmvn in the use of oil sprays of various 

kinds, There are two general classes of oil sprays i-miscible oils and oil 
emulsions. In general, the miscible oils are factory-made products, while 
the emulsions are often home-made, although several comm ercially-mad r 
emulsions are now available. An oil emulsion consists or oil tllat has 
been mixed with ",vatel' and some em1l1sif,Ylng age111- ~\lld then treated 
mechanically to break the_oil up into \'rl',)' fi11e globules or particles that 
remain in suspension in the water. "1'11 e stock emulsions ",~T ith 'which fruit 
growers are familiar contain oil, emlLlsifier, a]](l water. rrhese emulsions, 
before being applierl to t.he tree, are (hInted in the sprayer tank with 
water. 

A miscible oil is generally a mineral oil combined with some material 
that makes it miscible or mixable with water. 'rhe preparation llsuall)' 
appears much like oil alone. It usually contains very little if any water. 
A properly made miscible oil~ when added to water, m.ixes readily and 
forms a milky white emul 'ioll. There ar,e certain c1dvantl:lg'('s and disad
vantages inherent to both classes of oil sprays. 

It is, of course n ecessary to d'etermi ne first if oils in genera.l, or some 
oil in particular, are necessaI')' for the control of the inse(~ts in question. 
Growers should study the specific instrnrtions for each fruit to determine 
if an oil spray is needed. Oils are speC' ificall)' r ecommended only for the 
control of pear psylla, fruit-tree leaf-roller , tJl e European red-mite, and 
as optional for the control of scale insects. 

18. Miscible Oils. The miscible oils arc mostly comparatively per
manent, that is, they can be kept for reasonably long periods before 
diluting, without any separation of the ingredients. They are not likely 
to be broken down by freezing and are relatively simple to use. They 
are stable in all ordinary kinds of ,·vater. Most of them are not com
patible with lime-sulphur, and, with these, serious difficulties will follow 
if any lime-snlphur is present in the sprayer. The manufacturer's 
instructions should always be cal'efully followed, especially in regard to 
protection from freezing and mixing with other materials. '1'he miscible 
oils are generally effective for the common insects, but, for special pur
poses, there is considerable variation between the different brands. Theil' 
cost is higher than that of home-made emulsions, but the final cost is 
determined by the price per gallon and the rate of dilution. 

19. Oil Emulsions. The emulsions commonly used are of two types, 
the boiled soap emulsion (usually made according to the so-called Gov
ernment formula), and the cold-pumped or cold-mixed emulsions. Direc
tions for preparing the home-made emulsions will be found in Sections 21 
to 24. The properties of these two classes of emulsions vary considerably. 

The boiled soap emulsion, if well made, remains stable for several 
months while the home-made cold-pumped emulsions should be used the 
same day they are made and preferably at once. The soap emulsion may 
be broken 'down by freezing which occurs at about 15 degrees F. Freez
ing is not important with home-made cold-pumped emulsions as they 
should not be stored. Lime-sulphur will break down the common soap 
emulsion but does not so affect emulsions made with casein spreader, or 
other stable emulsifier. There is also evidence that the use of the common 
soap emulRioJl , soon after or just before all application of lime-sulphur , 
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Formulae and 
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may cause injun', Hard water does not break down the (!,oJd -pumperl. 
emulsion but the water may have to bc treated if the common ~oap 
(~mulsion is w:;ec1 . The soap emulsion may be made ahead of time and 
stored, but mOTe equipment is necessary for making it than for the cold
pumped kinds. "\Vith the cold pumped emulsions, relatively less equip
Illent is lleeeSSar)' hllt the)' mnst hr made np at the timc the spra)' lng is 
done. 

Comparing the horne-made emuh,ions ,vith the proprietar~T oils. the 
home-made emulsions arc effective and much cheaper. They are less 
convenient to llse and store, ancl greater carr is necessm')' when diluting 
them to avoid the release of free oil. Jt rna\' also be necessarv to clean 
the sprayer tank at intervals to remove any 'ac~umulation of oi'ly sludge. 
The choice between proprietary oils and home-made emulsions is largely 
a qnestion of balancing cost against convenience. 

. 20. Precautions ,ill the use of Q·it Sprays. Applicatio11s of oil sprays 
have been safely madr under many conditiolls, but, at other times with 
conditions apparently ver)T similar, serious injury has followed . In order 
to avoid possible spray injl11'~r or failure to control pests, certain pre
cautions should be ,observed . 

A. Peaches aud pears should 1I0t be sprayed ViTith oil in the fall and 
these seems to be no occasion , under 1\1ichig<m conditions, to spray apples 
or any other fruit at that time. 

B, Early spring dormant applications of '-(orne miscible oils have 
caused injury to peach trees. 

C. Do not apply oil when rain or :::;now is likely to follow quickly, or 
when the temperature if; brlow 40 degrees F. or is likely to drop to the 
freezing point before the spra~T has thoroughly dried. 

D. Follow carefull)' the instructions of the manufacturers in respect 
to the use of oils sprays in combi naHon with lime-sulphur, other sul
phur sprays or borcleallX allCl where the usc of lime-snlphuJ' precedes 01' 

follows an application of a miscible oil. An application of common soap 
emulsion should not follow one of lime-sulphur or other sulphur spr~y 
{'lose}' than two 'weeks or br followed by lime-sulphur or other slllphul' 
spray in less than one week. 'rlu' eold-pumped emulsions are safer in this 
respect bnt it is not de:finitel~T established that injury never follows. 

E. Oil sprays, properly dilnted, are apparently safe in the dormant 
and late-dormant periods of t1lt' apple and are often used without injury 
at the delayed-dormallt stage but severe injury from their use in the 
latter period ha:;, Ot('(-lsi011all)' developed, and fnrthermore, therejs 
evideJ);;e that the combinatioJl of these materia Is with some fungicides, 
in the delayrd-dormallt pedo(l. is particularly dangerous. Inasmuch as 
oils are not re('ommell(ic(l for the ('ontrol 0.£ apple aphids it is deemed 
ailvisabl{' to eomplet{' applie.l1iolls of oil bdo l" c an." green til'S have 
appeared. 

Formulae and Methods for Making' Emulsions 
21. BoUed Soap Emulsion. Fruit growers may make their own soap 

emulsion, but this practice is not generally followed or advised in Michi
gan. Detailed instrl1etiollS, howe vel', will be furuished on request. Soap 
emulsions made according to the Government Formula are available and 
there are also eommercian~' made soap emulsions that are not hroken 
down by h:u(l watrY', 01' hy thr ll~ll:ll strength of limr-sl1lphur. 

.. 
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22. CoLd-Pumped EmulsioNs. Fo!' gruwers who care to make their 
own emulsions t1,e cold-pumped 01' cold-mixerl rmlllsions a t'e generally 
more satisfactory. Copprl' sulpha tc a nrl lime. e(lsein sprr<1 (leI' and other 
materials may be used as em1l1sifyjng agents. Illformahon concerning 
d~sirable types of oils will be furnished on r equest. 

23. Bor-dcawl' gm1~l8ion. 'rhe combination of copper SUlphate and 
lime is very satisfactory as an emulsifi er. The formula and method of 
preparation follow: 

Basic For large 
Materials formula quantity 

1 gal. 30 gal. 
2 oz. 4 lbs. 

1. -Oil .. .. ... .... .. ... . . ...... ... . . ........ . ... . . ....... . 
2. Copper sulphate .............. .. ... ...... .. .... ...... . 
3. Hydrated lime ... . ... . ................ . ..... ......... . 3 oz. 6lbs. 
4. Water, with the stock solutions of copper sulphate and .. 

lime, to make . . ... : . .. ...... .... ... .... .. . .. . ...... . Y2 gal. 15 gal. 

Prepare the copper sulphate and lime as stock solutions as indicated 
in Section 13. Convenient proportions for this purpose are" one pound 
to one gallon' ~ for the copper sulphate and "one and one-half pounds 
to one gallon" for the hydrated lime. 

The formula just given shows the proportions of oil, emulsifier and 
water for each gallon of oil and for a large qnantity. For each 100 gaJlons 
of a given strength proceed as follows, using ~:!;ock solutions of the 
strength indicated in the preceding paragraph: 

Materials For each 100 gal. of spray with 
actual oil content of 

. 
Place in sprayer in this order: 3 per cent 6 per cent 8 per cent 

l. Water ... ... .. ....................... ..... . % gal. 1Y2 gal. 2 gal. 
2. Copper sulphate (stock solution) . .... ... . .. ... 3 pts. 3 qts. 1 gal. 
3. Hydrated lime (stock solution) ....... . ... .. .. 3 pts. 3 qts. 1 gal 
4. Oil ... ...... . ....... .. . .. .. .. ... . .... ...... 3 gal. 6 gal. 8 gal. 

For a 200-gaJloll spray C'r lIse hvj(,t' tll(, <1ll101l11tS illcljeatecl, :for a 300-
gallon tank usr tllree times and for a 400-gallon t ank use fonr tjmes the 
indicated amounts. 'rh e procecl nre. step b.v ~t8p ) follows: 

1. Place tlle indieated amollnt or vvatet' ill 1JI c ell1pt)' sprayer' tank. 
Have the agitator in operation . 

2. Add the copper sulpha1 e stade E', olutioll . 
3. Add the hydrated lime stock sohltion (alwa,n; stir befor e taking 

from th e eOl1tainer ) . 
4. Add the oil. 
5. Emu18if~' by pUlllPing a thigh pl'et:-;t:-;Ul'e through spray g un or 

nozzle back into the tank . Continue until the Pllluh·;jo}"J 11' ( l re(lm~' in con 
sistenry and there is no evidence of free oil. 

6. Add water to fill th e hmk fl11(l flppl.\'. K eep ag-itnlol' in operl'l 
tiOll until tank is empty. 

If a large quantity i~ 
supply several sprayers, 1 
To dilute this stock emuls 
water, and, with agitator i 
to use can be determined 
mixed, fill the tank with 
until the tank is empty. It 
in advance of the time it " 

24. CaseinJEmulsion. 
emulsifier. The basic forID 

Materi 

1. Oil ... , ...... ,., .. . , ... , ' 
2. Casein spreader . , . ....... . 
3. Water ....... ' . ..... . . . 

For each 100 gallons 
follows: 

Materials 

Add to sprayer in tl 

1. Water ...... ... ....... . . . . 
2. Casein spreader ...... . . 
3. Oil .... . ... . . .... . 

1. Put the indicated a 
2. 'Vith the agitator 

allow thorough mixing. 
3. Add the oil. 
4. & 5. Emulsify, dilL 

sion (Section 23 ) . 

25. Dilut'iJl.(j and U si'fl( 
these formulae 'contain ap 
mercial emulsions contain 
em ulsions, the general rule 
ber of gallons of stock em 
centage of oil. A tabular 

rrab Je of DiJntion ~ fnl 
per cent of Oil. 

/ 
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If a large quantity is to be made up at a central mlxlllg plant to 
supply several sprayers, the formula for large quantities may be used. 
To dilute this stock emulsion, fill the sprayer about one-fourth full 'with 
water, and, with agitator in motion, add the stock emulsion. The amount 
to use can be determiped by reference to Section 25. When thoroughly .. 
mixed, fill the tank with water and apply, keeping agitator in motion 
Imtil the tank is empty. It is not advisable to make up the emulsion much 
in advance of the time it will be used. 

24. Casein Emulsion. Casein spreader is sometimes used as the 
emulsifier. The basic formula and that for a large quantity follows: 

Materials 
Basic 

formula 
For large 
quantity 

1: Oil ... . . ... . ...... .. . . ......... ...... . ......... . 1 gal. 
2 oz. 

30 gal. 
4lbs. 
15 gal. 

2. Casein spreader .... .. . ' . ...... . .... .. .... . 
3. Water. .................... . ..... . .. . . . . ...... . Yz gal. 

For each 100 gallons of spray of a given concentration proceed as 
follows: 

Materials 

Add to sprayer in this order : 

1. Water . .... . ........ . .. . ......... . .. . 
2. Casein spreader ........ \ ...... . .... . 
3. Oil ........ . ... ... ..... .... . 

For each 100 gal. spray with 
actual oil content of 

3 per cent 6 per cent 8 per cent 

1 Yz gal. 
6 oz. ( 
3 gal. 

3 gal. 
12 oz. 

6 gal. 

4 gal. 
16 oz. 

8 gal. 

_._--------------- ---------'--------'------ - - --- . 

PROCEDURE 

1. Put the indicated amount of 'water in the sprayer tank. 
2. With the agitator in operation, add th e casein spreader 11Uc.l 

allow thorough mixing. 
3. Add the oil. 
4. & 5. Emulsify, dilute 111H1 apply as indicated for bordeaux ellln]

sion (Section 23 ) . 

25. Diluting and USiNg Emulsions. Emul~iollS prepared accol'di ng' to 
these formulae eontain approximately 66 2-3 pel' cent oil. Some com
mercial emulsions contain about the same amount. To dilute such 
emulsions, the general rule is that for each 100 gallons of spray the num 
bel' of gallons of stock emulsion is one-half greater than the stated per
centage of oil. A tabular statement of dilutions follows . 

rrab]e of Dillltion ~ f()l·Bjmnlsions Conhlining ApP"oxilll<ljpi,\' (iG ~ - :l 

per cent of Oil. 

) 
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Amount of 
Dilute Spray 

Amount of stock emulsion to use to make actual oil 
content of 

2 per cent 3 per cent 4 per cent 6 per cent 8 per cent 

---------------------1---------1---------1---------11----- -----1--------

100 gals ... . .......... . . .. 3 gal. 4Y2 gal. 6 gal. 9 gal. 12 gal. 
200 gals .. ..... . ......... . 6 gal. 9 gal. 12 gal. 18 gal. 24 gal. 
300 gals . .... . ... ... . . . . . . 9 gal. 13 Y2 gal. 18 gal. 27 gal. 36 gal. 
400 gals ... .............. 12 gal. 18 gal. 24 gal. 36 gal. 48 gal. 

').1he cold-pumped cml1lsiol1s ('an be used in most Michigan waters 'iivith
out breaking down but with the ordinary soap emuls.ions it may be 
necessary to add one pound of caustic soda or lye to each 100 gallons of 
water' before putting in the stock emu]siOll. ThiR "breaks" or softens 
the water_ Another commonl~r used method is to make a weak bordeaux, 
112-34-100, (refer to Sees. 12 and 18) and then to aeld the stock emulsion. 
1£ the propi'J,ties of the vvater are not known, a test should be made with 
small quantities of 'ivatel' and emulsion to determine if free oil separates 
and comes to the top. This indicates a breaking' dO'ivn of the emulsion 
and the water should be softened as just described. 

If the emulsion breaks down after dilution in the sprayer tank, the 
entire mixture should be discarded. 

26. Dustinp. The substitution of dm;;ting for spraying has taken 
place, to a certain extent, during the last few years. The gradual accum
ulation of informa1'ion rOllccl'nillg the nse of dusting m8terials of all kinds 
should make it possible to obtahl bettrl' re~ults in some instances and to 
open np new fieldR where dusting- is n()l- now Rllccessfnl1 .v employe(l. 

The clns1ing mrtllod has m .. 1ll Y (listinC'i ,J(lvallhlg('s ov(~r spraying-. 
'rhe Ol·jgiwll investmrllt For (lm;ling ()qnillllJr.llt is rml('h lpss, and tl1c 
df'p1'cejation alld nminl('llcUl('C ('osls ( l]'( ~ lOWPI'_ It is snmetinlf\S possible 
10 lise tlH~ ligld-el' (lIlS1-illg eq ull111wnt 0 11 sufi gTOllll(l w!lrll it is f]ol possihle 
to get through wit.h a sprayer. } \]1 ()l'{~ h(ll'd n1HY he ('ov(>1'('(l mll(·lt more 
rapidly with dust tlum with spray. which is a marked advantage. 
especially with large acreagrs. Many growers, wbo do not dust exclusive
br , do :so as an emr]'g'r l1r~' tre'ltmrnt t.o +1nj:.;11 C]niekl~T (Ill application that 
cannot he completed, ahp<ld of 81l e:x.prctedinfediOl l l)criod, 'with avail
able spra~' ing- eqllipmcnt. IJOWCT labor co~ts are illeiclrnt to thr more 
r8pid application. An r8sjl~· aV(lilable slippl.\ ' of 'i\'ntrr is llot a f8<'ior in 
dusting. 

AnotllcT marked ac1vantage of dusting' is tllat litl1e injnl',Y to fl'11it 
.Illel foliage llsllally (I('('nrs Wll Cll (lppl'opriatc mat('ri;lls al'(' w;(~el. 'rlH' 
tU:)(-' of copper c1u:.;ts Oil some fl'uils UH1~' he followed h~ - inju!'y to hoth 
fruit and foliage. With peacbe:.;, thp presenl'.e of lime i~ necessanr 111 

dnsts containing lead arsenate. 
One of the disadvantages of the dusting method is that there is no 

material known that can be recommended for some of the dormant appli
cations. The cost of matedals is almost always greater than for spray 
ing. rt is fl'e(lllf'litly lllore diffiell11 to find weather co:nditions favorab](, 
for dusting than for sprFlying. \Vincl often interferes and temperatllre 

s 

and humidity are ::;ullletime: 
favorable weather conditi( 
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and humidity are ~ometimes important. However, the difticulty of tin ding 
favorable weather conditions is probably compensated for, in part at 
least, by the greater speed of application. 

1\1:any insects and diseases, in fact the majority affecting the peach in 
M.ichigan during the snmmer perioa, may he satisfnrtorily controlled by 
dnsting. For '(~el't;tin kinch; of aphi(l~, leaf-hopprt·s, and other insects, 
nicotine dust mil.\' ue l lsed to ad v<llltagc, hIlt therc' are other pests for 
which dusting is not alvvays satisfadory. 

The most important troubles for ""hi ('11 c1nstil1g js likely to be used 
in Michigan are apple and pear seab, leal-spot of 1 Ile el len), and plum, 
eurculio and brown-rot on stonc-fruits, ('odlilJg moth on apples and pears, 
and for certain insects and diseuscf::l of thc grape. Tn mallY instances, 
but not always, excellent results in the contro l of these troubles have 
followed the use of dust. rrhe failures have usually occurred in seasons 
in 'which the disease tn be cOlltro]lcd ll<ls bce ll pre:::;rnt ill epidemic form, 
01'. in districts where some insect, S\I(·ll af::l the eod lillg moth, has been 
persistentJy ~~vel'e. Under sllch eOlldjtions, it is clpparently easier to 
obtain satisfactor.v control with spraying than with dusting. 1£ dusting 
is employed under thef::le conditions, it will prouably be necessary to 
deviate from the regular schedule recommended for sprayjng in order to 
get the greatest benefit from the dllstf::l. 

The best information available eOllccruing the control of scab and 
leaf-spot indicates that an applicatjon of dust should be made just before 
each predi.cted period of rain that may eause jnfection and spread of 
these diseases. If rains recur at frequent intervals the dust application 
should be repeated. aecordingly. For the l:ontrol of coelling moth, dust 
has sometimes given excellent resu Us, but in districts where this insect is 
a very serious pest, it has not been demollstrate[l t lwt dusting, as usually 
done will afford f::latisfactory protectiOll. ~ 

Difficulty is sometimes enconntered with the w::ie of arsenical dusts 
in the poisoning of hOlley-bees beeause the dust drifts OlltO the blossoms 
of cover-crop phtJJtf::l in the orchard, of 'wild plants in 01' lJe<1r the orchard 
or to the blossoms of clover or other farm crops in adjacent fields. 

'fo repeat, dUf::lting has some marked advantages over spraying, but 
it also has some obvious disadvantages. \Nhether 01' not any particular 
grower should dust or spray, :::;houl(l IJe determined largely hy a balancing 
of the advantages against the disadvantages as they apply to his orchard. 
'1'his wiJl involve many ( ~ ol1sjderatiolls sw'h as the acreage to be covered, 
the relative prcvalenl'e of insec1s and disrases, the sllseeptibility to dis
ease of the varieties grown, the sprc1,Ying equipl1H'!lL and labor supp ly 
available, and th e "water supply. In some instances, dusting may be t he 
best procedure for the growing season applications, or the grower may 
prefer to take some chance of failure in O1'(ler to avail hi.mself of the 
advantages of the dusting method. In other cases, (lusting may be suu
stituted advantageously for spraying for part of the applications, or used 
as a supplement to spraying wJJen it is not possible, with the available 
spraying equipment, to complrte an application ahead of an expected 
infection period. rrhere are, however, many growers who should adherc 
to the standard spraying practice. Tl1is is especially true of small grO\v
ers whose operations are not extensive enough to justif.v the outlay 
necessary for both types of equipment a nd of all g'I'OW0I'R who do not carr 
to follow up their' ('ontrol memmre~ ill the \'er.\' rlll'pfnl \\'il \ ' tllH 1 i~ often 
11 ereSSar)' with dll stin g-. . 

, 
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STAGE 0]<' GUOWTH 

1. 

.\'PPLICATJO~ 

DOR)IXST. COIllI)lete 
before grf'en tips npl>ear. 

2. DELAYED DORMANT. 
Apply in a well devel
oped greentip s tag e, 
when leaf tips are % to 

. Yz inch in 1 I"ng'th. 

APPLES 
MATERIAV5 

Lime-sulphlll' (d 0 r 111 n nt 
strength) or an oil spray. 

Hf'fer to Sections 29 to 32 
fill' specific instru('tions. 

Lime-sull>hnr, 21jz gallons, 
lead arsenate, 3 Ibs., nico
tine sulphate, 1 pt. and 
water to mal.c 100 gallon>;. 

-----------------

2a. PRE-PINK. Begin soon 
after the delayed dor
mant condition and com
l)lete as soon a·s pos
sible. 

3 . PINK. Begin to apply as 
soon as most of the buds 
have scperated in the 
cluster a,nd complete 
before the h1ossoms 
op{·n. 

LiIne-sulphur, 21;2 gallons, 
lend arsenate, 3 lbs., and 
watel' to make 100 gallons. 

----I 

Lime-sulphur, 2% gallons, 
lead arsenate. 3 lbs., and 
wa,tt'r to ma,ke 100 ga.Ilons. 

~ 

TO CO~TROL 

Scale insects, mites and 
leaf-rollers. Lime-sul
I)hur will ~ontrol scale I 
insects, but oil will also 
control scale and is 
npcessary for miteiS and 
Ipat-rollf"f. 

Scab, aphids, bud mot.h 
and c urculio. 

J 

S{'ab, curculio. and bud 
moth. If nicotine was 
not used in the delayed 
dormant, it should be 
added at this time. as 
satisfactory aphid con
trol call110t be expected 
late r than the pre-pink 
application. 

.-\)J})le scab, curculio and 
other chewing inst'cts. 

KXI)L.\~ATIONS 

The dormant al)plication of oil i .. 
IH'Cf'SSary for the control of mite .. 
and If'af-rolll'rs and will also co ... 
trol sC~tlf'. Lime-sulphur may b e 
\Hii'd if sca,le only is to be con 
trolled. Reff'r to Sections 29 to 32 
fO i' "Iwdfic instructions. 

This is till' helOt veriod for the con
trol of aphids and the lime-sul
phur that is net'essary with the 
nicotine will IlreVent early infec
tion of a.llp'" ,wab. Lead arsenate 
and nil'otine ",ulphate are effective 
llga.in,.;t hud moth and lead arse
nate a~'ajnl't (·urculio. Refer to 
Sections 3~ and 3-1 for special in
strul'tions for tilt' control of aphids. 

.\.p I> I)' tilt' pre-pink on the more 
sUs('e})tibh' varieties and on aU 
varit'tit's when conditions seem 
vt'n' fa,vorablt' for scab develop
Int'nt, or in Sl'lllSons when bud de
vl'lo(lllwnt is sllread over a long 
period. Still another application 
for seah I'ontrol between the pre
pink and llink applications may be 
desirahh' undt'r t'xtreme cond.i
tion~. 

Thi,.; al)I)liI'ation is very important 
for scab control. The lead arsen
ate is of value for the control of 
chewinl{ insects, ?s well as in
creasing the fungicidal value of 
the 1inw-sul})hur. Do not use lead 
arsenate ~tfter the blossom" begin 
to open. if the spraying has not 
been completl"d. Bees may be 

I poisont'd and l)olIina·tion of early 
i hloom rl'du!'t'<l. 

~PECIAL PROCEDUR,E TO A "OlD FOJ~JAf;E IN.JURY. Ref('r to S('dion 36 for a method of procedure wh('re it is desirahlt> to re<iuce foliage injury . 

of. PETAL-FALL (CALYX) 
Should be made when I 
most of the peta .. s have 
dropped and after bees 
have (lult working in 
the hloom . 

5. TEN DAY or TWO 
,"VEEKS. Should usuaUy 
be coml~\.eted b;\' two 

APPLES- Continued 

Lime-Sulphur, 2% gallons, 
lead arsenate, 3 lbs., nico
tine sulphate, 1 pt., and 
water to make 100 gallons. 
Nicotine sulphate may be 
omitted if red bugs a,re not 
prevalent. 

I~ilne-sulphur, 2 % gallons, 
lead arsenate. 3 lbs., and 
wat .. r to rna,ke 100 gallons. 

Scab, codling moth, cur
culio, other chewing in
sects and rt>(l hug , 

Codling nloth, c ureulio, 
lesser al)pl.. worrn and 
s('ab. 

... , 

Spraying should not begin 'until 
most of the petals a r e oft' and 
th('re are no bees working in the 
trees, but should be completed _ 
soon as possible. R efer to Section 
37 for the control of red bug, 

WARNING. IMPORTANT 
Gov .. rn the use of lead arsenate 
A .... ;." ..... .. h ..... "" .... ___ ... ..-.._ .... ~~ ...... ____ _ _ u:. 
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4. PETAL-FALL (CALYX) 
Should be made when I 
most of the petals have 
dropped and after bees ' 
have (luit working in 
the hloom. 

5. TEN DAY or l' W 0 
WEEKS. Should usually 
be completed bJ" two 
w('ek" after petal-fall . 

. ;>t,. Two \n't,ks aft('l' AVllli
('atioll ;). 

M,. Two \\"('<,I;:s aftt'l' na. 

I;' S U 1\1 1\1 E R GENERA
TION. Exact time to be 
determined each year, 
usually about Aug. 1. 

7. Two \\"('el,s after Allllli
cation (j. 

APPLES-Continued 

Lime-Sulphur, 2% gallons, 
lead arsenate, 3 lbs., nico
tine sulpha,te, 1 pt., and 
water to make 100 gallons. 
Nicotine sulphate may be 
omitted if red bugs are not 
prevalent. 

Lime-sulphur, 2% gallons, 
lead arsenate. 3 lbs., and 
wa.tl'r to make 100 gallons. 

Lead arsenate, 3 lbs.. and 
water to makl' 100 gallons. 

Scab, codling moth, cur~ 
cuHo, other chewing in
sects and red bug. 

Codling moth, cllrculio, 
lesser apple worrn and 
!;cab. 

Codling moth , eurenlio . 
Ies~er apple worm and 
scab. If apple scab is 
prevalent and terminal 
growth is continuing 
lime-sulphur may be 

• 

Spra)-ing should not begin 'until 
most of the petals are oft· and 
there are no bees working in the 
trees, but should be completed as 
soon as possible. R efer to Section 
37 for the control of red bug. 

WARNING. IMPORTANT 
Go,'ern the use of lead arsenate 
during the summer by the pre
valence of codling moth and the 
availability of washing equipment. 
Read carefully Section 27 on page 
16. 

I necess!l-ry at this time. 

Lead arsenate. 3 lbs., and Codling moth, lesser ap
water to malie 100 gallons. Ille worm and curculio. 

Bordeaux, 3-5-100, and lead 
arsenate 2 or 3 lbs. in e'ach 
100 gallons of spray. 

Lead arsenate, 3 Ius.. and 
watel' to make 100 gallons. 

, 

Codling moth, curculio The exact time of this applicahon 
an(l s('ab. is dt'termined by the Entomology 

Department and announcement Is 
made through count~- agents. Use 
3 Ibs. of lead arsenate if fruit is to 
be washed, but reduce to 2 Ibs. It 
fruit will not hI' washed. 

Codling moth and cur
('ulio. 

This alJlllication is not necessary 
in many orchards and should never 
be made unless fruit is to be 
washed. 
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Supplementary Directions f or Apples 

',,
-" 

27. Spray Residue, The amount of spray residue present on fruit 
at harvest is governed by many factors. Tbe relation of some of these 
factor s is not well known, but it is certain that there is a definite relation 
betiVeen the spray practice followed and the Jmount of residue persistent 
at harvest. No guarantee is offer-ed, however , that th e following of the 
recQmmendations stated in this section vvilJ a 1wars k eep i-he residuc within 
the legal tolerance. 

Codling J..;foth and Spray Residue. The amonnt of residue on the frnit 
is determined largely by the frequency of the lise of lead arsenate in the 
mid-and late-season sprays, and in turn the frerlUel)C~ ' of the use of lead 
arsenate should be determined by the prevalence of codling moth. Grow
ers, therefore, should study carefully the status of codling moth in tl leil' 
orchards and spray according,Jy. In s0me isolated and well sprayed 
orchards, Applications 4, 5 and 6 are adequClte for codling moth control. 
In others, Application 5a, or 5b, or both, are also necessary to insure 
control and in certain districts of ]Vlichigan Application 7 is desirable. 
For those growers who have equipment available fo1' 'the removal of 
residue, spraying can be carried to any point neccssary to inSlll'e control 
of codling moth, 

Growers who do not have access t o equipment f or the r emoval of 
r esidue should r educe t heir spray treatment to the minimum oonsistent 
with reasonable control. 

Transparent, Duchess and other carly varietie~ should not' be sprayed 
with an arsenical within 30 days of harvest. The use of an arsenical at 
a later period may make washing necessary. If there is doubt, tbe grower 
should have samples of fruit analyzed to determine the amount of r esidue 
present. 

W ealthy and other varieties of similar scason are likel? to carry 
excessive residue if they receive Application 6. The use of Application 7 
will certainly result in excessive residue. It js bclieved advjsable for 
growers of Wealthy and other varieties of similar season to spray them 
with an arsenical not later than Application f)h. 1£ washing- eqllipmcnt 
is available precautions are not necessar,v. 

W inter Varieties, With varieties of the season of McIntosh and later 
there will be little danger of cxcessive residue when Applications 4, 5 
and 6 are used and in many instanres one more trcatment- Application 5a 
or 5b- could be madr without difficulty _ The use of this limit ed schedule 
on Gr eening, Tolman Sweet and other varieties with much wax may 
cause excessive residue, Careful c11c(',1\ SllOlllll be made as to the ;ref.\idnf 
present. The use of both Applications 5a and 5b -would venr likely make 
removal of excessive residue necessanr and Applicatjoll 7 eertainly 'vould 
cause the residue to be excessive. 

28, 8plJ"eaders and SUckers, The value of spreaders and stickprs 
when used wjth lead arsenate for the control of codling, moth has not 
been established. Furthermore, their use makes lead arsenate more per
sistent so that the danger of excessive residue is increased. It is evident. 
then, thAt. they sholllrl n01- lw llsed 11nlrss fl'lIit. Welshing' equipment is 
availabl e. 

29. Vormalll S jJ1'ayill.(J- The nccessity 1'01' the c101'l1Jant application 
should be oeterminerl by the prevaleJlce of insects tllat mCl~T be ('01l1rolled 

at that period. Dormant 
the European red-mite and 
insects sh-ould be made in 
sulphur may be used for s 
dormant, If the European 
an oil spray which will , at 
mCllClcd. 'rhe R('r'iOllS pl'e 
treatment with an oil Sp l' tl 

mites and scale. Each gr 
know what insccts are 1)1'1 

minimum concentration 11e 
the succeeding sections for 

30. Scale Insects. Tl 
i.he apple in Michigan a.re 
8an .T ose ~;eale may be cOJr 
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gallons, 01' an oil C111111s101 
aetual oil, may be sllbstitu 
~5 indusive for a full cliscw 
dilnted ~ eeording to the mil 

The oyster-she 11 bal'k-J 
-winter is passed in the egg s 
Jlowever, are ver.,>, efficient. 

31. Pruit Mi res (t'Iul () 
haps more, affect apples an 
spidel', the clover mite -whie 
red mite. Fortunately, the s 
mite is identical and theref 
tinguish between them too ' 
pean red mite ]S the one mo, 
fruit trees are subject to a 

-.eight-legged pests. ,V arm, 
cold, dashing rains help to 1 

The most successful atten 
of oil sprays during the SI 
o! the commercial spraying 
SIOns, Use these home-mad 
Section 25 ). If a commerci: 
d~tions of the makers. Spr 
WIll be coated, especially on 
Observe precautions noted 
(refer to Section 20). ffhe 
the eggs. Summer applicati, 
so satisfactory and therefor 
making the dormant spray E 

32. Leaf-Roller. The IE 
~olls the leaves of tbe appl( 
feeds on the leaves and f1'u) 
the bark and these eggl::J ml 
an oil-emulRion in the late d 
(liluted to give eight JJr.r ('( 
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at that period. Dormant treatment is t'eeommende4 for the control of 
the European red-mite and the fruit-tree leaf-roller, , Treatment for scale 
insects should be made in the dormant period if oil is used, but lime
sulphur may be used for scale insects in either the dormant or delayed
dormant. If the European red mite 18 to be controlled, an application of 
an oiL spray which will, at thc' same timc, ('.ont1'o] scale jnseetR is recom
mended. 'rhe ser'iolls prevalence o[ the frllit-tree leaf-roller calls for 
treatment with all oil spl'ay, 'wJ licJt \'vi.ll of CO llrse be satisfactory for the 
mites and scale. Each grower should study his conditions in order to 
know 'what insects are prevalent in ser iolls numbers awl then nse the 
minimum concentration necessary to give satisfactory results . R.efer to 
the succeeding seetioJls for spccific 'recomll1cndations. 

30. Scale Insects. 'l"he scale in~ects most likely to be round on 
the -apple in Michigan are the San Jose Rcale and the oyster shell scale. 
8an .Tose i·wale may be controlled by a I ate-dormant or delayed-dormant 
applicatioll of 121j;:! gallons lime-sulphllf di.luted with water to make 100 
gallons, 01' an oil emulsiull, conta ining £rom t,vo to three per cent of 
adual oil, may be substituted :lOl' t he lim e-sulphur . See Sections 17 to 
~5 indnsive for a fnll c1ise uss ion of oil sprays. Uommerrial oils .s hollid be 
diluted according to the manufacturrrs' recommendations . 

The oyster-shell bal'k-]ollse offers a more serious problem sjuce the 
\vinter is passed in the egg stage and the eggs are hard to kill. Oil sprays, 
}lowever, arc very efficient. ,vhen llsed at t11e proper strength . 

31. PI'1.lit jJJ ·it C8 (t 'IHl CloveI' M'ites . rrlll'ee speries of mites, and per
haps more, affect apples and other fruits in Michigan; the common red 
spider, the clover mite which has always been vvith us, and the European 
red mite. Fortunately, the spraying treatment for the red mite and clover 
mite is identical and therefore it is not imperative that the grower dis
tinguish between them too critically except to l'emember that the Euro
pean red mite is the one most capable of damaging the trees. All of our 
fruit trees are subj ect to attack by one or all of these extremely tiny 
eight-legged pests. ,Varm, dry weather is favorable to the mites, while 
cold, dashing rains help to keep them in check. 

The most successful attempts at control have followed the application 
of oil sprays during the spring dormant period and consisting of one 
of the commercial spraying oils or of home-made lubricating oil emul
sions. Use these home-made emulsions with three per cent of oil (see 
Section 25). If a commercial spraying oil is used, follow the recommen
dations of the makers. Spray with extreme care so that each tiny twig 
will be coated, especially on the under side, as well as the limbs and trunk. 
Observe precautions noted elsewhere under the caption of oil sprays, 
(refer to Section 20). 'fhe dormant spray .is intended as a destroyer of 
the eggs. Summer applications of nicotine and dilute lime-sulphur are not 
so satisfactory and therefore the principal effort should be expended in 
making the dormant spray effective. 

32. Leaf-Roller. The leaf-roller is an (letive, naked caterpillar which 
rolls the leaves of the apple and other fruits, lives in th eir shelter, and 
feeds on the leaves and f l'nit. 'fhe winter is passed in th e egg stage on 
the bark, and thesr egg~ may he killed most easily by an application of 
an oil-emnli'lion in the late dormant period. TTse hom e-made oil-emulsion , 
(liluted to give eight per ('ent {)r1w:I1 oil in the spray, (sep Section 25). 

.. 
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This oil may be applied while the lrees are dormant. 1£ application is not 
completed by the time t he buds begin to swell, r educe the concentrat ion 
to six per cent, but this should llot be used after green tips appear. 
If commercial oils are used, follo\\-' the makers' r ecommendations. Refer 
to Sections 17 to 25 inclusive for a full discussion of oil sprays. Some 
miscible oils do not give satisfactory resu lts and definite information 
shonld be obtained al)()lIt any particnlar brand befol'e using it. 

Vcry thorough applic',ation is neeeSSHl'y. The operator should spray 
frorh. the ground so as to ena \)lr h im to ctirt'd the spray to 1'he under 
sides of all branches. \Vith large lrees, it is desiralJle for a seeoncl 
operator to .. pray from tllC top of the Spl'<t,\ ' rJ.' 01' from a tower. It is 
imperative that all high branches in thQ eeJlter of the tree be covered 
because the greatest number of eggs are found there. The use of lead 
arsenate in the pre-blossom applications is a valuable supplemcnt to t he 
oil treatment. All wood which is pruned from the trees before spraying' 
should be gathered and bUl'lted befol'e the sp l'a.v is applied, and tangle
foot bands may be placed arollnd ,t he tnll1ks of t he trees as an added 
precaution to prevent. larvae from prnned twigfoi on the gronnd from 
erawling up into the trees. 

33. /1 phids. 'rhree commOll aphid~, a~ide from the woolly-aphis, 
work in the tops of apple tree::;; the bud-aph i ~, the rosy-aphis, and the 
green apple-aphi::;. ..All tllcse pests winter as eggs on the treo8s. 'rhe bucl
aphis hatches out first but 1110St of the eggs of all three are hatched by 
the time that the trees reach t110 de layed-dormant condition. 'rhe critical 
time for aphid control is at the de layed-dormaut per iod before the aphids 
have increased in numbers through new generations and when they have 
the minimum of protection from foliage and blossoms. Use lime-sulphur, 
2V2 gallons; nicotine sulphate, one pint; lead arsenate, 3 pounds; and 
water to make 100 gallons. Plum curculio and bud moth are particularly 
active at this stage of development. Lead arsenate should be added for 
their control. The lime-sulphur is desirable because it increases the 
effectiveness of the nicotine and at the same time it is effective for apple 
scab. 1£ scale insects are to be ::;prayed for at this time, increase the 
amount of lime-sulphur to 12V2 gallons. If for any reason the aphid treat
ment is not made in the delayed-dormant period, it should be applied not 
later than the pre-pink. Spraying later than the pre-pink is unsatisfac
tory for the control of the rosy-aphis and the early brood of the green
aphis. 

The method of application, when spraying for aphids, is very 
important. Complete each tree, or at least each row, as a unit before 
going to the next. Large trees with dense or low-hanging limbs are best 
sprayed with one operator on the ground. Use high pressure and a 
good volume of delivery. Complete and thorough coverage is required. 
Favorable spraying weather often does not prevail at this period but 
best results are obtained on the more quiet and warm days. 

Since it is impossible to predict the seriousness of aphis infestation, 
which is strongly influenced by weather conditions, spraying for the 
control of the ro~y-aphis and the early brood of the green-aphis in the 
delayed-dormant should be considered as a part of th~ annual spraying 
program. The fact that aphids do not cause serious injury every year 
in all parts of the state, or in any particular orchard, tends to make 
gTOWfl'S lax in their control operations, with the resnlt that orchards 
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which are not sprayed regularly every year for aphids almost invariably 
suffer badly when conditions become favorable for aphid development 
and injury. Because of these conditions, it seems unwise for the operator 
of a productive orchard of good varictie~ to omit thp. aphid control 
Lceatment in th e delaycd-d~rm(]nt period. 

' 34. Sll1'nmcr Infestation. The treatment just outlined, if properly 
made, should insure satisfactory conirol of the rosy-aphis for the season 
and of the green-aphis for the early part of the season. In case the green-

J • aphis become trouble~ome during the summer, spray with nicotine sul
phate added to one of the regular SUInmer sprays or as a special applica
tion. Use nicotine sulphate, one prnt, in 100 gallons of water to which 
has been added one of the following :; 25 pounds of hydrated lime; four 
pounds of laundry soap or potash fish-oil soap; or better still 2lj2 gallons 
of lime-sulphur. Derrisol, one pint in 100 gallons, seems to be satisfactory 
at this time, but iis use is not advised for the delayed-dormant treatment. 
Freshly mixed nicotine dust containing two per cent of actual nicotine is 
preferred by some growers. If factory mixed dust is used, three per cent 
of nicotine is desirable. 

35. Apple Scab . . Apple scab may be a factor of importance in nearly 
everyone of the growing-season applications. It is impossible to name 
anyone application that is most important in all seasons or in all orchards. 
'rhe period of greatest spread is determined by weather conditions. It 
is true, however, that the pre-blossom applications are the key to success
ful control in many seasons, and they should be made regularly as recom
mended. This does not mean that later applications can be considered as 
of less importance as they often are as essential as the earlier ones, but 
it does mean, if the peak of infection occurs in the early period, that suc
cessful control is almost impossible if the pre-blossom treatment has not 
been thorough. 

Extra applications may be necessary under some conditions, as indi
cated in the spraying schedule. The extent to which extra applications 
are advisable should usually be determined by the susceptibility of the 
variety in question, the prevalence of scab, the production of new and 
unprotected foilage, the productiveness ot the orchard, and the final 
value of the crop. 

Another variation that is sometimes practiced, but often with much 
risk, is the omission of the fungicide from Applications 5 and 6. To 
omit the fungicide is safe only if scab has been completely controlled by 
the earlier applications. This risk is often taken without bad results, 
even though the orchard be not ent irely free from early scab, simply 
because weather conditions do not become favorable for the spread of 
scab later in the season. All applications should be included unless care
ful study indicates that their om ission is entirely safe. If there is any 
question, the only safe procedure is to follow the regular schedule. 

'rhe concentration of the lime-sulphur is often varied from the stan
dard recommendation, and in many cases, with satisfactory results .. The 
safety of this practice is affected largely by the factors mentioned in the 
preceding paragraph. There are other conditions also that may be 
important in the successful use of the lower concentrations. Dosage, or 
rate of application, is important. Extra applications at critical times are 
illso impor1-rmt. Tn fact, if hrflv~ ' 01' freqllcnt spraying-is practiced, it 
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is not only pos8i b le but probably desirable to lower the concentratioll oJ 
the lime-sulphur after the petal-fall applicHtioll. Such changes, however, 
must be determined from experience by each grower. W ith weak materi
als careful timing of applications is of greater importance than with 
standard 'ttrengths as the residual and other effects of the lower concen
Lr-ations is not so great. 

36. .Llfodifiecl Di1J'w-8u.tphu'r. Injury to the foliage of the apple 
following' the use of lime-sulphur and lead arsenate, is often a serious 
problem. l\1all~- attempt8 have bcc11 111<:tde to overcome this difficulty 
but most substitutes are so ullsatisfactory 411 some respect t hat they have 
not come into general lISC'. Investigations, the object of whirl! is to 
develop a material that can oe 1I8ed with l't'latiye safety and still give 
satisfactory control of scab, have been in progress for several yea rs. 
As a result of this work, a procedure has been developed that is suggested 
tOI' the use of apple growers who have experienced difficulty with foliage 
il)jul"Y. This will reduce the injury resulting from the combination or 
lime-sulphur and lead arsenate, but will not prevent true lime-sulphur 
injury that often develops in hot or humid weather. rrhis consi::-;iI-; of the 
Ilse of a modifjed lime-sulphur-lead arsenate mixture for Applieatjons 
4 and 5 (and for 5a if fnngicide is 1wcr.ssar~· at th<1t time» and of bor
ueaux for Application 6. 

:V'OR APPJ..JICArrIONB4, J awl 5a INCLU8lVE, proceed as follows: 
1. To the partly filled sprayer tank add ] 1;4 po nnds iron sulphate 

for each 100 gallom; of spray. With varieties that have very tender 
foliage, 01' that arc 110t highly susceptible to stab, the iron sulphate may 
be increased to 2V2 pounds for each 100 gallow-i. I ron sulphate is also 
known as coppera~ 01' ferrous sulphate . NEVER USE BLUE VITRIOL 
OR COPPE,R SULPHATE IN THIS MIXTURE. rrhe iro n sulphatc 
should be dissolved previously in a stock solution at the rate of one pound 
to OIle gallon of water, or jf the" sugar '" or granulated grade js used, 
it may be added directly to the tank with agitation . 

2. Add the lead arsenate with the agitator in operation . 
3. When the tallk is nea rly full , pour in 2lj2 gall ons of lime-f:;ulp b lll' 

for each 100 gallons of dilute spray. Keep the agitator in operation. 
rrhis mixture is black and because of this color it is possible to deter

mine easily when the trees are rovered . rrlle rC'sidue on the tree tLlrns 
finally to a rust color. 

FOR APPLICATION 6 use oordeanx, :3-5-100. l~efer to Sections 12 
and 13 for illstruction~ for making oordeaux. Add tl1C lead arsemlte tn 
this in tbe usual way. 

The limc-snlphur-iroll sulphate mixture ilS 110t advised for Applica 
tion 6 oecaw.;e of the danger of staining the fruit. The use of weak 
hordeallx OVCJ'('Ol1lCS t his difficulty large ly , and when applied so late ill 

t he seaSOll will 1101· eHase russeting. 
'rhis modific(1 lime-sulpburis 111'OOa bly slightly less effective for 

scab control than t ]I C regular lime-sulphur an d it is possible that furthcr 
invcstigations lllay I ead to improvements in the combination. It is offered, · 
Il owever, at this time berause a renulrkable reduction in some types of 
toliage injury follows its use. 

:37 . Red-B 'llg. 'Fwo species of red-hug infest apples in M i(·higatl . 
Hoth pa:-;s throllgh the wintrl' bnried in the bark ill the egg stHg<' . Ni ( ~() -
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tine ~ulphate applied just after the eggs hat~h serves best to control boHI 
species. The petal-fall spra~T is the best tjme for this applieatio ll. 

38. Apple Jld a.CJgot. rrhe apple-maggot or " railroad worm" is the 
larva-of a true fly whicl] la~'s its eggs in slits cu t in the flesh of the fr uit. 
The winter is passed lluclergl'ouud and the Cldult~ fly from mid-.June 
until late fall. rrhey continue to lay eggs until frost . The maggot:.; 
refuse to leave the fruit until it falls to the ground but usuall~r leave the 
a,pples and burrow into the ground very :-loon <lfterward. Remove apples 
dai~y, within a few hours after they fall, and bury deeply, under two feet 
or more of compacted soil. Apply extra arsen ical sprays, with or without 
lime-sulphur, on the dates c1t~termined annually by , the Department of 
l:ijntomology. rrhis date ~all be obtained t hro ugh t he eounty agent . 
Repeat two weeks later. The immediate destnletion of fal len fruit, b .\' 
hand or by farm animals, is of utmost importanee. 

39. Curc lf.lio. The well know il cureulio, whieh is responsible for tIle' 
1 in.v dot and crescent-shaped scar on our tree fndts, hibernates under 
fallen leaves and trash. The destrnetion of all trash after eold weather 
sets in will dispose of very many of these insects; and the liberal use ot 
arsenate of lead in the early routine sprays, beginning with the delayed
dormant application will aecomplish much toward their contro1. The 
eurculio feeds, in the early spring, on openjng buds and on developing 
foliage. 

40. Leaf-H oppel's. Leaf-hoppers are a pest in mallY orchards. The 
typically discolored fruit and curled edges of the leaves associated with 
leaf-hopper injury are readily apparent only with heavy infestations, 
which may also result in stunting of new growth. The damage is caused 
by the feeding habits of these small insects, which are commonly seen 
rising in clouds from the trees when disturbed. Since these insects' have 
sucking mouthparts, the damage is caused by their feeding on the 
internal portions of the leaves. No arsenical spray affects them. They 
mmally make their appearance during' the month of May and the indica
hOlls are usually such that the magnitude of the infestation can he judged 
by the first of June. If indications are such as to denote heavy infe:sta
tion they can be controHed by thoroughly spraying with nicotine (1 pt. jll 
100 gal. ) in one of the codling moth applications coming at that time . 

41. Climbing Cutworms. Refer to special instructions in Secti.on 69. 

42. Fire-Blight. Special instruction for the ('ontrol of fire-blight 
wi J I be sent on request. 

.. 



ST.-\GE OF GROWTH 

PEARS 
APPLICATION MATERIALS TO CONTROL 

1. DORMANT. Apply with I Oil emulsion, 3% heavy oil, Psylla, scale insects and 
the first good spraying or a commercial oil spray. mites. 
weather in March or 
ea.rly April. 

2. DELAYED DORMANT, 
or PRE-PINK. Latter 
sta·ge is shown at left. 

3. PINK. Apply when the 
buds have sepa.rated in 
the dusters but before 
the b los s 0 m shave 
opened. 

-L PETAL-FALL or 
CALYX. Just as the 
petals are falling. 

Bordeaux, 3-8-100, and 
lead arsenate 3 Ibs. in each 
100 gallons. Refer to Sec
tions 12 and 13 for instruc
tions for mal.ing bordeaux. 

Bordeaux, 3-8-100, and lead 
arsenate, 3 Ibs., in each 100 
gallons. Refer to Sections 12 
and 13 for instructions for 
making bordeaux. 

Bordeaux 2-8-100, and lead 
arsenate, 3 lbs. in each 100 
gallons of spray. 

PEARS-Continued 

Scab, leaf-blight, curcu
lio and bud moth. 

Scab, leaf-blight, cur
culio and bud moth. 

Scab, leaf-blight, cod
ling moth, curculio and 
other chewing insect.s. 

.. 

EXPLANATIONS 

For the control of pear psylla use 
an oil spray as an early spring ap
plication before egg laying begins. 
Apply with the first good spraying 
weather. Refer to Section 44 for 
specific instructions. 

This is good insuranctL. against 
scab on any susceptible variety and 
should everywhere be made on 
Flemish Beauty or ot.her similarl~' 
suscelltible varieties. 

This should always be made in 
districts where scali is prevalent 
and everywhere on varieties such 
as Flemish Beauty. In many parts 
of the state, however, scab is sel
dom serious on most varieties. In 
such cases measures for its con
trol may not bc necessa·ry. 

5. Two weeks after petals 
fall. 

Borlleaux 2-8-100, and lead 
arsenate. 3 lbs. in each 100 
g-allons of spray. 

Codling moth, curculio, I Bonleaux may be omitted if scab 
other chewing insects, and leaf-blight are not present. 
seab and leaf-blight. Refer to Section 44 for the summer 

treatment of psylla. 

5a. Two weeks after .41>- I,ead arsenate 3 Ibs. and Codling moth and cur-
plication 5. water to make 100 gallons. ('ulio. 
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5. Two weeks after Iletals 
fall. 

PEARS-Continued 

Bordl'.aux 2-8-100. and lead 
arsl'nat{'. 3 l bs. in each 100 
gallons of spra~'. 

Codling moth. curculio. 
other chewing inseci.s. 
scab and leaf-blight. 

.. 
BOI'deaux ma~' be omitted if scab 
and leaf-blight are not present. 
Hefer to Sf'ction 44 for the summer 
treatment of psyHa. 

5a .. Two weeks after Ap- Lead arsenate 3 Ibs. and Codling moth and cur-
plication 5. water to make 100 gallons. culio. 

5b. Two weeks 
plication 5a. 

after Ap- Lead arsenate. 3 Ib8. and 
I water to make 100 gallons. 

6. SUl\IMER G ENE R A- i Lead arsenate 2 lbs. and 
TION. Time determined water to make 100 gallons. 
the same as for apples. 

Co(Uing moth Rnd cur
culio. 

W.-\RNING. IMPORTANT 

Govern the use of lead arsenate 
during the slimmer Ly the preva
Lencc of codling' moth and the 
availability of washing equipment . 
Read car!'fully Section 43 on Pag .. 
2,L 

Codling moth and cur- Spray winter varieties only at this 
culio. time. Arsenical sprays should be 

used on Clap p. Bartlett, Howell . or 
other var ieties ripening at that 
season only when washing \\itll 
chemical bath is contemplated. 
Bordeau x may be used at this t i.me 
on '\'a l' if'ties very su sceptible to 
scab. 
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SPECIAL BULLETIN No. 174 (Revised) 

Supplementary Directions for Pears 

43. Spray Residue 01/, Pears. Codli]) g moth is generally JlOt as 
serious a problem with pears as vvith apple::; and in most parts of the 
state it may usually be controlled 'without dang('r of excessive arsenicaJ 
residue. There are some distrIcts, however, where codling moth is a 
factor of importance on pears, and if the trers a 1'8 not '~Te ll sprayed there 
is likely to be difficulty. Pears are often apparently free from codling
moth when picked and packed, but show a serious degree of infestation by 
the time they have fully ripened. Where this (:onditiOlJ prevails, it is 
evident that Application 6 is desirabJe on all varieties of the season of 
Clapp and Bartlett; and on later varie6es still another applieation ma~r 
be needed. This whole procedure, however. SllOUld be govern ed by the 
availahility of : equipment for removing excessive res idll (,. Irf s11el1 
equipment is not available special attention should be given to Appli
cations 5, 5a and 5b in order to reduce the infestation to the lowest 
possible point . Thjs is impl' I'ative because the employment of Application 
6 will probably result in excessive residue on Clapp, Bartlett and prob
ably Howell or other varieties of that season, Any treatment later than 
Application 6 would very likely result in excessive residue on later 
varieties, 

44. Pear Psylla. POl' the eontrol of peal' psylla use a home-made 
oil emulsion containing three per cent of actual oil. Use a rather heavy 
oil such as Enarco spray oi l, Atlantic Red Engine, or other similar heavy 
oil in making the emulsioll. It may be emulsified either with casein 
spreader, bordeaux, or soap. Refer to Sections 17 to 25, inclusive, for 
specific information about the making and nse of oil emulsions. Casein 
spreader and bordeaux are most frequently used as the emulsifying agents . 
Several miscible oils and prepared oil emulsions are available and, in 
general, may be expected to give ~~ atisfaetory results . Dilute these 
materials according to the makers' instructions. 

This application shonld he made in the early spring just before the 
adult ps?lla have begun to Jay eggs on the pear trees. In order to be 
sure of covering the branches before egg laying begins, app]? the oil spray 
with the first suitable weather in March or early April, regardless of the 
number of psyllas on the trees. In the southern counties of the State, 
the oil will usually need to be on in March, and further north as early as 
weather permits. 

It is imperative that all parts of the tre es be eovel'ed and this is accom
plished best when the spraying is clone from the ground. Spray all shoots 
or suckers from the crowll 01' roots, OL'. better still, cut and remove them 
from the orchard. It is also advisahle to spra)' all interplanted and 
adjacent fruit trees of other kinds. 

The use of the so-called "summer oils" seems to be a satisfactor.v 
f reatment for the control of summer infestations of pear psylla. In
formation concerning their llse is not as yet complete but there is evidence 
that oil should not be used at the petal-fall period and possibly not at the 
two-weeks period. Apply aJJY time after Application 5 when honey-dew 
is first evi cleut. Use two gallons of emulsion in each 100 gallons of 
spray. Ho'wever. jf the dormant ~)jl treatment has been properly made, 
111(,1'C should be no necessity lor f'cll'ly summer application of oil or 
possibly for all,v SllmnlN 1Te,-If'mP,llt at (l11 . Procednre shoulr1 be (Irtf'l'minec1 

SPRA 

elltirely b ,\ r lleeessl ty. Not al 
('ffeetivf'. Specific J'ecommpndr 

45. Pear-Leaf Blistcr-Mii 
application of lime-sulphur afl 
i.!'ood ('olltrol (~an be seclLred w 
IIlHllt IH'l'jod. If s('ale insce rs a 
llCt'eSSaI'Y if tlle e;-n-Iy <-1pp11<:l1t 
121h gallo 11s of ]ime-su Iphur IV 

not preselJ t, the eoncen tratioll 
phur with water to make 100 g 
period, the treatment wjll also 
suhstitutcd in lieu of borcleau 
w·mally effective for two or tIll 

46. 07 imuin,q Cui 1I"0l'1n8, 

47. /f' irf' -Hli,qht. ~pr('ii11 
will hr :-;eni upon reqnp~f. 



8PHA YING CALj~Nn . \ R 2ii 

eutirely by necessity. Not all : .. mmmer emulsions are tlllLW.ll,v s::lfp. and 
rffectiv('l. Spf'cific recoml11pno::li ions will he made Oil request. 

45. Pear-Leaf Blistcr-iIJite. rrhis insect if< best controlled by an 
application of lime-sulphnr aftrr tIl(' buds have begnll to swelI.Fairl~· 
;'!'ood ('olltrol ean hr secllred with 1II c :-':c1me TI1Htc l'i al in the delayed do/' -
1I1<1.IIt 1W1·jo{L 1£ scn.le insel'ts al'C' also to be contJ'o lled (w hich "viII not be 
Il el·('sSal' .'· if th(' (1<11'1)' app li( 'atioll of oil l\(·\s her·n ns-cd for pRylla ) dilutc 
121/:2 gallol]s of lime-sulphnr wi I' ll 'water 10 Tllal<l' 100 gallolls . 1 f scale i:-: 
1I0t present, the concentratiol1 111 a., ' hr t'(' lhll·('(110 ]0 gallolls of lime-sul
phur with water to make 100 ga llons. I r al1j)lil'd in the l1ela.red c1orma11t 
period, tb e treatment Ivill <11so be rfTpdiv(' <1g'aiw.;t TH'C1r :-;cnh and may be 
snhstituted in li eu of bordeaux at that time. A thorol 1g11 treatment is 
Ilsnally effective for two or three or morC' ~' ('ars . 

46. CIi.mbi1~g CutwoJ'ms. l::rfrI' to sTwcicl1 instrlL('tlon s in Seebon 69. 

47. fi'iJ' r, -Hlight . Npr('ial illS11' 1I diolls \'01' tIl(' ('()1l1Tol of fir l'-bliglll 
\\' i II hf' s~n t Ilpon reql1p~1. 

.. 



\ 

SOUR CHERRIES 
APPLICATIO:N ~IATERIALS TO CONTROL EXPLANATIONS 

1. DO Rl\'IA~T. Leaf-roller and calle-bearer. Instructions for control will bt' fur-
nished on r equest. 

2. P 
pe 

J~TAL-FAI,L. Just a.ftt'r th e Lime-sulphur, 2% gallons, l ead ar- I ... eaf-spot, brown-rot, curculio and This allp licatioll s hould be comillet ed 
tals have fallen. 

3 . 1.'\ 
pIe 
pe 

TO-WEEKS. Should be com-
ted within two weeks after 
af-fall. 

UR-WEEKS. Should be -I. FO 
COl 
p li 

Ipleted two weeks after Ap-
atiou 3. 

senate, 2 Ibs., and water to make slugs. 
] 00 gallons. 

Lime-sulphur, 2¥2 gallons, lead ar- Leaf-spot, brown-rot, curculio and 
senate, 2 lbs ., and water to make slugs. 
100 ga llons. 

L ime-sulphur, 2lh gallons, lead ar- Leaf-spot, brown-rot. curculio, 
senatE', 2 Ibs., and water to ma.ke slugs and maggots. 
100 gallons. 

-Ia. SPECIAL. For the control of Refer to Section 50 for information concerning a special application for 
cherry maggots . the ('ontrol of cherrJ' maggots in canning cherries. 

----- ------ - ----------------------------------------------------------------------------------

by the time the shucks are fallil 
See note for special instructions j 
canning clH'l·ries. 

Rpe special note on canning cherr 
for the U"t' of arsf'uate of lead. 

See special footnote concerning th 
use of lead al'sE'nate on canning cher 
rit's. Lead ar;;euate should not b 
u sed later than this before harves 
except on fruit that will go to th 
canning factory an.d will bE' thorough 
Iy washed. 

r 

e 

e 
t 
e 

5. AFTER HARVEST. Just after Lime-sulphur, 2¥~ gallons, lead ar- I Leaf-spot and slugs. 
the fruit is harvested. senate, 1 lb., and water to make 

100 gallons. 

This is desirable to prevent the de
",'IOIl11lCnt of leaf-spot and slugs. 

SPECIAL. If leaf-spot has become est.ablished in t.he orchard it is desirable to shorten the interval between applications. If shoot growth is not 
complete at t h e time of Application 4. spray again with lime-sulphur alone in 10 days, or with lead arsenate if necessary for chcrr~' maggots. 

CANXIXG CHERRIES. Applications 2, 3, and 4 should contain 2% Ibs. of lead arsenate to each 100 gallons of spray when the f ruit is to go. t,o the 
canner. This additional poison is intended to improve the control of curculio. 

SWEET CHERRIES 

APPLICATION I l\IUERIALS · \ TO CONTROL I EXPLANATIONS 

1. LATE DORMANT. Just be- I Lime-sulphur, 2% gallons, nicotine I Cherry aphids. : An especial effort should be made to 
fore buds burst. sulphate, 1 pt., water to make 100 I , time this application accurat~ly. 

gaUons. I 

2. PETAL FALL. Just after pe- I Lime-sulphur, 2 gallons, lead arse- Leaf-spot, brown-rot, curculio and 
tals have fallen. nate, 2 Ibs., and water to make 100 I slugs. 

g·allons. 
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" 
SWEET CHERRIES 

APPLICATION MATERIALS \ TO CONTROL 

1. LATE DORMANT. Just be- I Lime-sulphur, 2% gallons, nicotine \ Cherry aphids. 
tore buds burst. sulphate, 1 pt., water to make 100 I 

gaUons. I 

2. PETAL FALL. Just after pe- I Lime-sulphur, 2 gallons, lead a rse- Leaf-spot, brown-rot, cnrculio and 
tals have fallen . nate, 2 Ibs., and water to make 100 slugs, 

g'allons. 

EXPLANATIONS 

: An especia,1 effort should be made to 
' time this :tPl)li cation accurat.~Jy, 

Axoid slll'a~' iJ\l; s \n'et cherries d uring 
periods of high humidity and high 

. ., tE'mperature. 
S. TWO WEEKS. Two w eeks I Llllle-sulphur, 2 gallons, lead arse- Lea f-spot, brown rot, ('ureuho and 

aftE'r Application 2. na.te, 2 lbs., anti ,,'ater to ma]{e 100 slugs. 
g"a.llons . 

4. FOUR 'VEERS. Two weeks I Lime-sulphur, 2 gallons, lead arse- " Leaf-spot, brown-rot, cnreulio. slugs L ead a,rsellate should not be used 
after Application 3. nate, 2 lbs., and water to make 100 I and maggots . later than this (before harvest) ex-

4a. SPECIAL. For the control of 
eherry ma,ggot. 

gallons. ' cept on fruit that will go to the can-
ning fa('tory and will be thorougbIy 
waslwd. 

Refer to Section 50 for Information concerning a special application 
for the control of cherry maggot on canning cherries. 
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28 S I)I '~C I;\L 11( I I ,LI{:T rN ;'\fo Ii" (H('vis(' (1) 

Supplementary Directions for Cherries 
4t:;. ~pcGia, l Application fOl' Brown-Rot. An application of sulphur 

dust may bp made on s,vpet. rherries, one week or ten days before the 
fruit is pirked. P:-;P sulphur ,,-ith ;) to ]0 pel' (,pnt. of h~-drated lime 0.1' 

OthC1' flnff'( ')·. J\ pply j he maiel'in I j hOl'ougllly hilt I ig'htlyill ol'Her t.o insurt' 
thorollgh ~ovel·j])g and to a void sf ai n i ng thr I'l'li i L. 

40. 1]7(( (;1.' e li Cl'ry Aph.is. '1'his insect is of tell serlglls 0 11 sweet chel'-
ries and of lesser impol'1"clll ce to othel' g'I'OII}J:-i. 'rite," sh1l't j-lwir aehvjties 
with the new growth in the sp I'i Ill!-' anc1 ('111'1 1'11(' leu ves , hi diilg' jn tl](' 
protection of the curled leaves. Growth is stunted and the fruit may 
drop. Spray with 40 pel' cent nicotinr slllpll(lte, one pint ill 100 gallons 
of water to which has been added 2Y~ gallons of lime-sulphur. Apply 
just as the buds swell but before t hey bursj, Drrnrh evcr," twig, Spill', 
,I nil. 'water sprout or sucker with j-he spnl ~- . 

GO. Fruit-Fli{'\" 'rherC' a]'t' two spc('ies or frllit -flies eommOll in 
Miehigall. 'rhese fl'llit-flies Pl'o(/lw.e roofl ess ;llIcl Iwadless maggots, about 
one-qnarter j neh 10llg', which fced i nsidc the fruit . 1'hey are usuaJly 
almm.;t straight in form while the larvae of the plum CllrC111io, which j::::; 

even more commonly fOlll1d in ripening cherries, Jws a small lwac1 and (l 

body usnally belli ill ,I ell rve . The egg of the cherry fnlit-fiy is laid in a 
slit cut in the young fl'l lit in mid-.Tnne and early .Tlily. For canning cherries 
which are to be thoroughly " "(1:;;]1('(1, rmt on one 01' more applications of 
arsenate of lead, USi.}lg 21j~ POU11(1S t o ]00 gallons of spra~ ' , If neces~ar'y 
to control brO"\,vn-J'ot 01' leaf-spot, incll1de 2Y2 ga llons of lime-sulphur for 
~our cherries or 2 gallons fQY sweet dlCl'l'i es, 

The exact dates are determined annually by observations made by the 
Department of Entomology and supplied to ('olmty agents in the western 
cherry canning belt . Approximate dates can be supplied in other places if 
desired. Apply to your county age1lt for t be observed dates. 

51. Climbing Outworms, Refer to special instructions in Section 60. 
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QUINCES 

APPLIC.-\TIO~ ~IATJ;~RIALS TO CONTROL 

1. PRE-BLOSSOl\I. After leaves a 1'(' well \ BOI'oeaux, 3-5-100, and lead arsenate, 3 Ibs. in I Blac1{-spot, cU1'eulio, coaling moth and other chew-
.. tarted . . each 100 gallons. ing insects. 

Pt:T .-\L-FAY, L .• Just after peta l" fall. 

3. Two \\'4't'liS a.ftt'l' .-\lll)lication 2. 

.l, Two \\'eeli s aftt'l' .-\.Plllicatioll .i . 

!'i . ~ECO~'D GENERATIO~. Spray at the 
time recOlnmended for the second gencra
tion of codling moth on al)ples. 

HOI·deaux. 3 -5-100, and lead ~u'senate , 3 lbs. in 
I'ach 100 gallons. 

I 

Blac1{-Slwt, clll'l:ulio, codling- moth and Otl14'1' l'ile w
ing' in'lt>f'I~. 

Honl.:aux, 3-5-100, and lead arsenate, 3 lbs. in I Bla. d;:~SI)ot , cll1'culio, codling moth and other cll ... \\,-
l'llc h 100 gallons. in~ insects . 

Bordeaux, 3-5-100 aud lead arsenate, 3 lbs. in I B lacl{-spot, cnrculio. codling moth and other c}ww-
cach 100 gallons. ing insects. 

Bordeaux, 3-5-100 and lead arsenate, 2 Ibs. in I B lack-spot, cm'culio, codling moth and other chew
l'ach 100 gallons. ing insects. 2 lbs. only of lead arsenate should ~ 

used at this time. 

nORM.-\NT APPLICATIOX. If scale insects. mites, or lea.f-rollers are I)reva lcnt, spray as indicated for these insects under apples. 
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APPLICATION 

1. DORl\fANT. Apply in early 
spring before growth starts. 

PEACHES 
MATERIALS 

Lime-sulphuI', 7 gallons, and water 
to malie 100 gallons for leaf-curl 
alone, If scale is vresent, increase 
lime-sulphur to 12% gallons. If 
mites are pl'esent, Ilse an oil spray. 

TO CONTROL 

Leaf-curl, scale insects, and mites. 
If mites are vresent refer to Sec
tion 52. 

EXPLANATIONS 

To inStil'!: control of leaf-curl this al'
plication should be made befor~ 
growth starts. If mites are preva
lent an oil spray is a.lso necessary. 
See flection 52 for special instruc
tions. 

w o 

• if. 

2, After the blossoms have dropped 
and the last of the "shuclis" 
are falling. 

Dust with arsenate of lead-lime I Curculio. 
dust containing 5% lead arsenate, 
or spl'ay with lead arsenate 2 lbs., 
h~'drated lime 8 to 10 lbs., and 
water to mal.e 100 gallons. 

If the al'st'nate of lead-lim e dust is 
noV available, an 80-5-15 sulphur
ars('nate of lead-lime dust may be 
u sed, although the use of sulphur at 

·this time is not essential. . When 
:'; I)r!t~'ing with lead arsenate on lleach
es. do not use more than 2 Ibs. in 100 
g·a.llons of spray. 

------- - ----

3. About two weel.s after No.2. 80-5-15, sulphur-arsenate of lead- I Curculio, scab and brown-rot. 
lime dust : or spray with 25 Ibs. dry 

'rhi s is important to c h ecl{ the early 
{lp\'eloVI11('nt of scab and brown-rot. 

mix, 2 Ibs . lead-arsenate, 8 lbs. 
fresh h y(lrated lime, and water to 
make 100 gallons. (See Sections 
11 to 16.) 

--,.-- 1-

4. .\ bout one month before the I SulphUl' du"t (with fluffer), or I Brown-rot and seab. 
fruit ripens. spra,y with dry-mix or a wettable 

sulphur. 

5. One week to ten days before \ SU11)hur dust (with fluffer,) or dry- I RI·own-rot. 
the fruit ripens. mix or a wettable sulphur. (See 

S('f'iiolls 14 to 16.) 

I 
(' ... \ lITrON: St.udy carefully Section 54. 
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Supplementary Directions for Peaches 
52. European Red Alite, This pe~t ovel'-winters in the egg stage 

(Section 31). If the minute red eggs of this mite are present, the applica
tion of an oil spray containing 370 actual oil is indicated. A complete 
and thorough coverage is necessary if all eggs are to be killed. Since it 
is always desirable to spray peachc~ for thr control of leaf-curl, it is desir
able, to combine the fnngici de for lr8f-cll1'l with ojl spray for mite con
trol. The home-made ca~ein (\ I1d hor(leaux emulsions are compatible with 
lime-sulphur and bordeaux. Jt sltoulL1 ahva~-s be remembered however, 
that the bordeaux used for em nh-;ifying tIl e oi 1 is not sufficient to control 
leaf-curl. rrhis necessitates the n~e of the regular 8-12-100 mixture if 
bordeaux is to be used for leaf-curl. In the Peach Schedule, lime-sulphur 
is recommended at the r~te of 7 gallon~ in 100, for leaf-curl control, but 
when it is to be combined ~Tith an oil spra)-, not more than 5 gallons in 
100 gallons should be used. 

Most commerclal oil sprays are r,ompatible with some fungicide but 
the manufacturers recommendations shoulcl be followed in this connec
tion. 

53. Fall Spraying for Leaf-Curl. Leaf-curl can be controlled by 
proper fall spraying and it is beheved that this practice can usually be 
followed with safety. It is not recommended however, without qualifi
cation, as fall applications of lime-sulphur have caused injury in a few 
instances. It is suggested to those "vho care to experiment with fall 
spraying, that lime-sulphur, 7 gallons, vvith water to makc 100 gallons, 
or bordeaux 8-12-100 be used after the leaves have dropped. 

54. Arsenical Injury. The foliage and wood of the peach are very 
readily injured by arsenicals. In order to avoid injury as much as 
possible, the following precautions ~hould be observed. 

l. Use the minimum possible number of lead arsenate applications. 
One application, (No.2), is sufficient in mallY orchards and two applica
tions, (Nos. 2 and 3), should be the limit in all orchards unless it is 
known definitely that more are n ecessary. 

2. Use not more than five per cent of lead arsenate ina dust, (see 
formula in peach schedule) , nor more than two pounds in 100 gallons of 
spray. 

3. Always add lime when lead arsenate is used either in dusts or 
sprays. (See schedule, also Sectjons 14 and] 5, for nse of dry-mix and 
wettable sulphurs with lead arsenate . When 'used with wettable sulphur, 
more lime should be added than with dry-mix. ) 

4. Applications of arsenical dusts should be made carefully and 
thoroughly so as to insure complete coverage but more material than is 
necessary· should not be used. 

5. Spraying should be done very carefully as over -spraying is likely 
to lead to arsenical injury. Use a fine, mist-like spray. Cover completely 
but never drench a peach tree with an arsenical :-;pray . 

55. Peach Borers. 'rhese insects are larvae of moths. rrhey tunnel 
between bark and wood of crown, trunk, and upper root~ of p each and 
some other trees. Treatment with paradichloTobenzene is the accepted 
method of control. Prepare th e gronncl hy r emoving weeds, grass, and 
ilf'bri :;; from near tl1P. ('1'O\vn or t.hr trf'(I . 1)0 liol loo~r ll so il. Hemove 

.. 
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musL u1 t11 . gUlJI which may be ]Jl"e£enl. l)istribLlLt~ the eru~hed l,;.l'ysLal~ 
ill a narrow ring about the ('t'own, not nearer than one inch nor more 
than two inches away from the crown. Use one ounce to a well grown 
tree . Use less on a tree under six years old and a half-ounce on smaller 
st.ock. Cover lightly with soil, heing' rarffnl not to disturb the ring of 
('l'ystals. Appl,Y latc ill .Augnst or clhont j I ](~ first o[ Septemhe l·. Paradi
eldorobenzene doe~ not work ,veil w\t elL 1 he temperatllre o t soil at fOlll' 
ill(·hes depth falls below CiS or (jO tlegl'c(':-; ],-'nhl'enlwit. 

Heavy clay soils 11,\yc a tend eTIe.\' to retain 1 he fumes o[ pHradi
chlorobenzene. With sueil soi ls t he mOllll(ls ~:h()uld 1)(' 'witJHlrawn in 111J'ee 
or four "weeks and th e trees mounded agai n with 1'1'csh soi l. 

In case one docs ]lot w is h to nse pal'<ldiehlol'01wll zene, dig out the 
larvae in spring or fall, and either mound or ditch to faci litate the proc
ess. rrhe knife or other instr~lment used for digging ont the borers 
should be disinfected with l~' sol to peevent the earrying of crown-gall 
infection from tree to tree. 

56. L esser Peach lJorC!'. 'l'~ l e lesser peach borer, whieh is often 
confused with its re lative, t he pea(~h horer, works in the 11'lInk, (~rotch and 
large limbs of the peael1 tree. 'rhe presence of th-cse inseds in such 
locations is shown by masses 01: gum and hass which are often very 
noticeable becanse of their size <lnd number. The application of paradY 
chlorobenzene in r<lw cottom seed oil during the dormant period win 
control these pests. Painting t ll e mixture upon t ll C infested areas after 
removal of the gum will ki11 praetically a11 of the borcrs, while painting 
without removal of the gum will ki11 about 90%. r:ehis mixture consists 
of one pound of paradichlorobenzene dissolved in two quarts of raw 
cotton-seed oil. rrhis material is not effective <1t t emperatures below 50 
degrees F. Hence, in order to have this applieat.ion effective in the dor
mant period, it is necessary to watch the temperature closely and act dec~
sively. 

57. Bacterial Spot . '1'his is a baderial disease in which grayish 
angular spots, later becollling watersoakecl aBd chall ging thron gh purple 
red to clark brown are formed on the bvigs, leaves and fruit. Special 
instructions for the control of thi:-; disease will be se11 t upon request. This 
disease is easi ly confnsed ';';' itll arsenical iuju ry <111cJ.,Cor,vneum blight. 

58. Coryneum Blight. Cor,Yneum bJight is a r elatively new fungu~ 
disease in Michigan in 'which dm'k red, (l il'enlar spots with lighter' (~cnteJ's 
are formed on the ]eavrs, fruit (J nd branches. fnfedion is common at the 
ba,ses of the buds. Spccial instrllctions for tbe control of thi~ disr(Jse ,vill 
be sent npon request. 'rhis (Ii:-;r(lse ma.\' he easil.\' eO ll fu:-;pd with bacterji:11 
spot and arsenical injury. 

59. Black Peach-Aphis. rrhis pest is a dark, shiny plant-louse that 
works both in the tops and OTI the roots of peach. It starts out in loca
]ized areas in peach orchards. In the tops, it may be killed by the usual 
nicotine sprays. On tIle roots, it is very resistant and no satisfactory COIl-

11'01 method is now known. \Vh en "dead spots," clue to thjs insect appeal' 
in the orchard, remove the trees from these arras and seed the land to 
clover for several year::.> before resetting to peaches. 

60. Climbing Cut7C'orllls, Refer. to special instrnctions in Section 60. 
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PLUMS 
APPLIOATION ~lATERL,\LS TO CONTROL 

1. DORMANT. Apply just before I Lime-sulphur. 12112 gallons, and I Scale insects and mites. 
e-rowth starts . water to m.ali(' 100 galions, for scale 

insects; or 3'" oil for mites or scale. 

2. PRE-BLOSSOM. Just as leaf I Lead arsenate. 3 11),,;., and water to I Curculio. 
buds burst and before blossoms mal;:e 100 gallolls. 
open. 

3. }'ETAL-FALL. ·Just aft('r the I Lime-sulphur. 21/ '-! gallons, lead ar-I Curculio, It'af-s11ot and I)/'o",n-rot. 
petals have falle n. senate, 3 11> .. " and ",at .. r to mal,e 

100 /,\'allons. 

4. TWO-WEEKS, ~eJl (lays to I Lime-sulphur, 2Y~ gallons, lead ar- I Curculio, leaf-spot anfl brown-rot. 
two weeks aft"r ~o. 3. senate, 3 lbs., and water to make 

100 ·gallons. 

5. LATE SUMMER. .-\bout one I LiulI' -Sllll)hur. 2J.,;: gallons, and wat ... r 1 Bl'own-rot and leaf-spot. 
month before harvest. to make 100 gallons. 

6. SPECIAL. One week to ten \ Sulphul' dust (with small percent- I Brown-rot. 
days before han'est. age of a ftuffer ) , or a · non-staining 

spray. (See Section 15.) 

See page 34 for StlPPLKUE~'l'ARY ISSTR{,'CTrO~~ l:"OR 

EXPLANATIONS 

Whether or not this applicatif)B ie 
necessary will depend on the l)rev!l
lence of scale or mite eggs. 

Beetles coming out from hiberna-tiOllt 
feed on the opening buds. This Ill.
plication is importllnt. 

Itapa.nesc varieties should not be 
spra~'ed with lime-sulphur; substitute 
dry mix (See Sections 14 to 16) and 
use not more than 2 lbs. of arsenate 
of lead in 100 gallons of water. 

'l'he nl1mber of early summer allpli
cations necessary will depend on tile 
prevalence of leaf-spot and curculio. 
I"eaf-spot is not serious in SOll1.e dis
tricts. 

'I'his is an important alJI)lication i1l. 
tIl(' ('ontrol of brown-rot. 

This alll)lication is often very impor· 
tant to prevent the development of 
rot as the fruit ripens and during 
transit. 
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Supplementary Instructions for Plums 
61. Red-1Hite. Plums are frequ ently infested with red mites. The 

treatment is the sam e as r ecommended for the apple. Refer to Section 31. 

62. Sanitary ll!l easures f or Rot C antral. Brown-rot is controlled 
primarily by spra ying, but thinning of the fruit and certain sanitary 
measures will help greatly . The fruit should be thinned soon after the 
,June drop so that the plums will not t ouch 'when ripe. Rot will spread 
from one plum to another if they touch. All "mummied" fruits from the 
previous season should be removed from the tree and raked up from the 
ground and destroyed, by being buried under two feet of compacted soil, 
'rhey are sources of reinfection. 

63. Black -Kn ot. Plum 0)" ch err Y' oreharc1s in which this disease is 
present should be inspected in tll c late fall or earl)- spring before spore 
dissemination takes pJace, <:Iud all knots should he removed and burned. 
A single inspection and treatment each year will , in most cases, g'ive con
trol. If the disease is well established on a very sllsceptible variety, more 
frequent pruning of diseased parts may be necessary. 

64. Crimbing Cu.t'Ze1orms. Ref er to specialinstrllctions in Section 69. 
65. B acterial Sp ot, Refer to Section 57. 
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GRAPES 
APPLICATION MATERIALS TO CONTROL EXPLANATIONS 

1. 'When shoots are 8 to 10 inches Bordeaux, 8-12-100. See Sections Black-rot and downy mildew. AJ)plications 1 and 2 are usuaUy very 
long . 12 and 13 for instructions for mak- ilnportant for rot control in seasons 

ing bordeaux. when it develops in epidemic form. 
They shonld be made every year as 
insurance against rot. Refer to Sec-
tion 66 for further discussion of black-
rot. 

.. . Jnst as t h e blossom buds are Bordeaux, 8-12-100, and lead arse- Black-rot, berry-moth, downy mil- If rose chafer is present, use 5 lbs . 
opening. nate, 3 lbs. in ea·ch 100 gallons of dew and rose-chafer. lead arsenate and perhaps a gallon 

spray. (Refer to Sections 12 and of cheap molasses. This is a critical 
13 for instructions for making application for the control of berry 
bordeaux.) moth. 

-

3 . Ten days ~fter Application 2. Bordeaux. 8-12-100, and lead arse- Black-rot, downy mildew, berry- If rose chafer is very bad or berr~' 

nate, 3 Ibs. in each 100 gallons of moth and rose-chafer. moth very plentiful, make this appli-
spray. cation four days earlier. 

I 

.. Two weeks II fter Application 3. Bordeaux, 8-12-100, lead arsenate, 3 Black-rot, downy mildew and berry- This application is imperative for 
Ibs. and resin-fish-oil soap, 2 lbs. moth (See Section 67.) berry moth control, as the use of lead 
in each 100 gallons of spray. arsenate at a later date, as formerly 

advised, no longer seems justified be-
cause of danger of excessive residue . 

5 . About the time the berries be- Bordeanx, 4-6-100, and nicotine sul- Black-rot, downy mildew, and leaf- '.fbis application should be made i1 
gin to touch, or as first leaf- phate, 1 pint in each 100 gallons of hopper. black-rot and mildew threaten. 
hoppers acquire wings. spray. Usually the first application for leaf-

hopper control may be made at this 
t.inle. (See Section 68.) Omit the 
nicotine sulphate if hoppers are not 
present in injurious nUDlbers. 

- --- - ---- - --- _ ._ ---

TO PREVENT FOAMING. One-half pint of kerosene may be added to each tank of spray to prevent foaming from fish -oil soap. 
See page 36 for SUPPLEl\'1E~"'TARY INSTRUCTIONS FOR GRAPES. 
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Supplementary Directions for Grapes 
66, Black-Rot. This disease develops best in rather warm, ralll,\' 

weather and usually becomes established early in the season in a 
seemingly insignificant way in the form of spots on the leaves . If 
weather conditions continue favorable, it spreads from there to the fruit 
and may cause heavy loss. Black-rot does not develop in epidemic form 
every year and in the non-epidemic years grapes free from rot can be 
grown with the use of little. or no bordeaux. This condition leads many 
to become slack in their spraying operations and they omit one or both of 
Applications 1 and 2 with the result tlJat rot may clevelop seriously under 
favorable conditions if the primary or early infection has not been pre
vented. Some experienced growers ft)el that they can predict whether or 
not rot will develop, and they govern their spraying operations accord
ingly. Experience has shown that such predictions are not always 
reliable. Therefore, there is only one safe general procedure to insure 
satisfactory control of black-rot, and that is to make Applications 1 and 
2 regularly every year. . 

67. Grape B crry-Jl.J oth. Application 4 should be made 'with trailing 
hose, short rods and angle nozzles. Spray upward so as to get lInder. the 
foliage and fill the fruit bunches with spraying material. Use large 
amounts of material. 

68. Grape Leaf-1--J opper, Spray in exactly the same manner as out
lined above for the control of berry-moths. It is necessary to hit the 
undersides of the leaves. Use nicotine sulphate with bordeaux as indi
cated in Application 5; or, make a separaJe application of nicotine sul
phate, 1 pint, in 100 gallons of water with 3 or 4 pounds of potash fish-oil 
soap. If dust is preferred, use 2 pel' cent nicotine in hydrated lime. 
Apply dust at night while ·air is not stinllJg. Use fresh ly ~ixed, hot dust. 
If cold dust is used, a higher percentage of nicotine is required. This 
application should be made when tIle. VenT first nymphs acquire wings. 

69. Climbin.r; Cutworms. In common 'with ordinary cutworms,ll](! 
:L)(' ('ies having t he eli1l1hing llahit fred at night and are most nnmerow.; 
II I 01' neal' gmss-socl. All clltworms are 1 ikely to be 1110rr JlIlmCrOllS aftrr 
a cold, wet spring. The attack comes early ill the season. rrhe worms 
ascend trees and feed on buds, young leaves, blossoms, or young fruits. 
In the case of trees, a narrow band of tree-tanglefoot spread with a paddle 
around the trunk or large limbs is all that is required. With grapes, the 
trunk and the wires on both sides of the posts should be treated with 
tanglefoot. 

In newl)T set orchards. the tanglefoot should be applied to a strip 
of paper, which is wrappecl Cl ro ll lld the trc('. Ordillary poison bran-bait 
shonld he sC[lttere(l on the g'l'olll l<l at tlle hHSCS of' tllC tre(~s to supplemcnt 
t.he bands (111(1 to prevent t ll e WO l'ms fr()m g'Il[l" ' ill g fhe h;lrk jllst helow 
t , h~ haJldf'. 

FOR.MUL:\ FOR BRAN-BAIT 

20 pounds wheat bran 
1 pound white arsenic 
~ gallon molasses 
2 oUnces of amyJ a('ctate nf good gT~cle ( banana oil ) 
Water to moistell. 

. , ..... 

SPRA 

Add lllola~se:::; anu poison 
gethel'. Success cleprnrls larg 

A greatly improved bait 
(,(-tUstic soda (lyr ) in 81/;2 gall l 

sol vin o' 100 JlOllllds of white (it 

!lite of soda containing eight 1 
i 1)0' bait adc1 two quarts of th( 
tw1':>o gallons of cheap molasses. 
bran, and then stir in three ou 
110 great amo llnt of stirring i~, 
lVfi(' higan Stat0 Colleg~ Quart! 

70 . Flea-B eefle. The gr, 
t his state but the regular r01 
~1 jr,lljgan vineyards have pro, 

'['he beetles, which bibern, 
1 n·d (' )', the a<lnlts and larvae fe 
t il e beetles al'r especially plcnt 
Ole vines with fonr pounds 0 
bordeaux just as the leaf-buds 

. 71. The Grape-Root liV01' 
reddish brown beetle, covered 
of an inch in length. This bee 
of the leaves of grapes durin : 
eo'O's in the loose bark of the ( 

bb AI' their way to the roots. ttl]! 
tvvo-fifths of an inch long. 
0Town larvae and complete tl 
b d earthen cells under groun . 
berry-moth, using three pounc 
in. each case, are usuall.', not; 
the leaves make a special arsel 
ward, siner root injury i~ sev 
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AJd lllola~~e::; anu POit:lUll to the water and stir all ingredient::; to
gether. Success depeJlrls largely on t he t horoughness of t h e stir ring. 

A greatly improved bait can be made by dissolving 32 pounds of 
(.(Illstic soda ( I."r) in 8V:2 gal lons of Wil t Cl' und th en sti r ring in and dis
;.;() ]ving- 100 pOllnds of white arse nic . Th is mal«~s a stoek soll1tio ll of. ar;';I' 
Ilitc oj' soda containing eight J>O lll1ds of <ll"sen ic', 10 t he gal lon . II I p rep,H
ing bajt, add two quarts of the, stock ol ution to ten gallons of wat er an d 
two gallons of cheap molasscs, 11:-;(' th is 111 ixtlll ·C' to moi;.;te ll 100 pOl1nds (l r 
bran, and then stir in three OU]1('C'S of banana oil. Made b~T t his formula, 
11 0 great amOl Lll t of stirring i~.; rC(luired. l~or more deta il ed d ircctions, scc 
lVfi('higan Statr, Colleg.e Quart('r l)T Bn llctin, Yo1. !), No.4. 

70. Flea -Beetlc. The grape flea-beetle used to be a serious pest in 
t ll iR state but the regular routinc sprays which are llsually applied 111 

M j(',higan vineyards have proved very effective in keeping it down. 
rl'he beetles, which hibernate 1mder rubbish, atta (',k the open ing bud;.;. 

Im,tel', the ac1nlts and larvae fred togethcr on fo liage (l ll(l on rrnit. Whrll 
t il e bcetles arr especially plentiful, bnrn rubbish late in 11l(' fall, alld spnl,\' 
t Jl e vines with fonr pounds or lead arsenate 111 ]00 g(lIl o l1 ~ of' water or 
h.ordeaux just as the leaf-buds 8re bursting. 

71. Thc Grapc-Root lIVor1Il, The adult of the grape root worm is (\ 
r eddish brown beetle, covcred with short grr." ha ll'S, and a bou t one-fou rt h 
of an inch in length. This beetle eats ch ain-like holes in t he upper sllrfuec 
of the leaves of grapes during ehlnc 8ud ,Tnl ~ ' and later lays c1usters of 
eggs in the loose bark of the cane. rrhe larv(1r (lrop to the soil and wo rk 
their way to the roots. At this time t lH' larvae ~ I re t iny white grubs abo ll t 
two-fi fths of an inch long. rrh ey pass t hrougJl th e ""Tinter as parti HII.,· 
grown larvae and complete their growth in late l\1ay and early .Tu ne in 
earthen cells under grOlmd. Grapes which are sJJrayed thorou ghly for 
lwrry-moth, using three pounds of arsenate of lead to 100 gall on;.; o f S]11'<I ," 

in. each case, are usuall)' not attacked. H chain-Eke P llll C't 1l rcs appeal' 0 11 

lhe lraves make a speeial arsenical application spra)'ing from cl l)() \'r ([0" '11 -

warcl. since root injury i~ severe if adnlts esrape POiSOl lill g'. 

.. 
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Supplerrtentary Directions for Currants and Gooseberries 

72. Aphids. Currants and gooseberries are often attacked by aphids 
which cause the Ie-aves to curl and sometimes to tnrn red in part. Spray 
as directed in schedule . 

• I 

73. Witches' -Broo1111. One species known as the Houghton Goose
berry aphis produces ,,;itches '-brooms or brushy-galls on gooseberry. This 
louse, whose work is not entirely confined to the Houghton gooseberry, 
nevertheless prefers that variety to others. 'rhe species over-winters on 
the gooseberry in the egg stage. The eggs hatch in April and May and a 
spray of nicotine applied at that time, is more e.ffective than at any other, 
for, while the witches '-brooms appear and develop later in the season, the 
lice themselves are more plentiful on the currants just after the eggs 
hatch. 

74. Currant Borer. The currant-borer is a moth larva which bur
rows in the smaller canes of the currants, eats out the pith, and leaves a 
blackened burrow which causes the death of the caue. rrhe parent moths 
fly in June and deposit ('ggl::> that produce larvae which almost reach 
maturity by fall. They complete their growth in early spring, pupate ill 
the burrows, and each on0, prodnees an C\,dnlt moth. rrhe infested canes 
usually are able to start growth in tlle ~pring ; at least thf')' usually put 
out leaves, which nf'vel' devdop ven' far. Cut qnt the illfested canes, 
which are indicated hy thf' sickly foliage. De sllre to cut lwlow the bot
tom of the burrow, and immediately burn all prnllccl on t pieces of canes. 

75. Powdery Mildczv. 11his disease is sometimes very destructi ve OIl 

Houghton and English variebes of gooseberries and OIl some varieties of 
currants. Susceptible varieties should be sprayed with liquid lime
sulphur, 2V2 gallons in ] 00. Put on the first spray when the buds open 
and continue at intervl1 18 of two weeks nntil fonr or five sprays have 
been applied. 

Disease Control for Raspberries, Dewberries, and Blackberries. 

76. Use vigorous disease free plants. ~jvery new planting should 
be started with vigorous plants which have come from plantings that 
have a minimum amount of mosaic, curl, orange rust, and streak. The 
best plants are usually secured from young. fields. Where possible, the 
plants should be taken directly from the mother plants to the new fi.eld. 

77. Remove the old cancs from black raspberry and dewberry tips 
before planting. Anthracnose is carried to the new field on the "tails." 
The removal of these and the covering of all parts of the tips with soil 
greatly reduces anthracnose in the new planting. 

78. Plant black raspberries at a distance of at least 50 yards from 
red varieties. Red varieties, especially King and Latham, commonly act 
as carriers of mosaic viruses which do little damage to reds but which 
cause severe stunting of blacks. Wild red raspberries in the immediate 
vicinity of black plantings are also a source of infection. The spread of 
mosaics to blacks from wild reels is sometimes very rapid, especially jf 
the wild plants are in shaded locations where a~hids are abundant. 

79. Rogue older raspberry plantings if the percentage of disease 
is not too high. Fields more than a year old and having more than 10 
per cent mosaic, streak, and orange rust rarely pay for roguing. If the 

.. 
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percentage is lo·wer, careful roguing may be of value. No field which is 
well rogued the first year should show more than one p er cent of the 
plants diseased t h e second year. Usually, old fields having Jess than two 
per cent of these diseases can be successfullY r~gued. 

80. Spray black raspberries and dewberries for anthracnose. Appli
cations should be as follows: 

1. When th e buds sho,v green. l TSl' iJ g'1'llons of l iqnid lime-su lphur 
and water to make 50 gallons. . 

2. Abont o l1 r week befo re th e blosSOlH:-:; open. Use bordeaux 2-4-50. 
(See Sections ] 2 and 13 for instnlctio ll s f01" making bordeaux. ) One 
gallon of liquid lime-sulphur, to which ,,,Tater iR added to make 50 gallons 
of mixture, applied at this t ime "vill also control anthracnose but there is 
more danger of burning .the leaves than with bordeaux. .After-blossom 
sprays are likely to cause' leaf injury. . 

Usuall y, red raspberrirs and blackhenjps [Ire not sp1'a:ved, but they 
should be treated in the samr W(\~" jf ;111t111'<:1(:nose develops. Purpl e rmip
herriE's may hr Rpnl .,·rcl if a,l1t IH'(1('1l0se lH' ~'omrs srvrJ'('. 

Strawberries 
81. 'j'lll'l.'l~ LIl T s('vered <iiseasl's <lm l i" s( ,(·t l' l'sLs t. hclL may be lOUlld 011 

Lhestrawhcrry, b ll t , (.\f;jn.c fl'O IIl the Ica f-l'o ll ('l'S (llld the leaf-spot (lisease~) 
spraying' js n Ilne( ' ('s~ary 01' nut ('ffl'eti \'( ~. 

82. .) · lr(L·l~'bcrr)' Lea/-No/ler. 'l'his jf::; a ;·;tlla ll grayish catel"pi itae with 
a brown hCCld . It draws t he IC <l fiet toget iwl' wit h a silken thread, feeds 
on it from wit il in, and canses it to "L lll 'U brown and die. The adult is a 
small moth tbat lays its eggs on the l U1 de1' s ll riare of the leaves in early 
spring. Spraying in early spring, usjng t wo pounds of lead arsenate in 
50 gallons of spray will prove effective, if appJied just before the larvae 
begin to fold the leaves. Spraying after the leaves are folded will do 
little or no gOO(1. Mowing and burning the leaves after the crop is har
vested will d estroy the larvae and pupae in the folded leaves as well as 
leaf-spots, Old beds that are to be abandoned should be plowed under 
immediately after the last picking. 

83 . Leaf-.\'pots. 1'hese are diseases which are most common and 
conspicuous on the leaves . They also oc ur on leaf-stalks and on the fruit 
stems. These disea. e:;; reduce the vigor of the plant:;; and, in severe 
attacks, practically ruin the plantation. In fruiting plantations, spray 
with 4-6-50 bordeaux (refer to Sections 12 and 13 for instructions for 
making bordeaux ) before blof::;soming and repcat 10 days or two weeks 
later. Young plantations or those which are not producing fruit should 
be sprayed whenever necessary to k eep the disease:;; under control. Mow
ing and burning the old leaves after harvest, the removal of diseased 
leaves before the p lants are set, and th e phmting of resistant varieties are 
also methods of control. 

Spraying Young Non-Bearing Orchards 
84. Young orchards, in genenll , do not require as mueh spraying 

as bearing trees, but a certain amount of attention is necessary to insure 
proper protection from insects and diseases. 11reatment should depend 
largely upon the preva]enc~ of insect~ and the susceptibility of the foliage 
to injury by fungi. A general statement of the requirements for several 
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fruits follows. ..Use the material~ 3;~ recommended in t h e special schedule 
for the fruit in question. 

APPLES. Young apple trec~; SllO lllcl be kept free from scale insects . 
Should scale be fOl1nd~ the dorm~ll1t s]1ra .\' , as recommended for bearing 
trees , sh ould be applied . . If apll icls ]\(1 vc h Cl~ n prevalent, make the de
layed dormant applicatiO.lJ (Appl icatjo l1 2) in stead, n~ing lime-sulphur 
and nicotine sulphate as ' i~ccomm(,llckc1 ill t he apple schedule. Aphids 
may cau se serious injury 'to. YO l1 J1 g apple treE'S by attacking the new 
growth and by spreading fireblight. Summer applications are desirable 
to keep the foliage free from seal> a nc1 to k ill leaf-eating insects. Two 
applications of lime-sulplln r and l(>cHl Ell'se ll ate, one soon after t h e leaves 
arc well started and allother two 01' three werks later, are usually 
sufficient. Bordeaux can be u~cc1 i ll , p lace of lime-~m1phur on non-hearing 
trees. 

CHERRIES. YOl1ng clwrr,v tl'~eF-; SllOUlcl he sprayed reg-ul arly for 
1he control of leaf-spot and slug·s. J lc'(\ \·.\' (l ('fol'ratioll of young trees b)T 

l('af-spot may stltn1 the trees s('\'io ll s l'.\· s~) t ltflt t hey win b~ short-live(l 
and lluproductive. Polio"" the' S<l ll W s(' h('dllle a:-: ]'cc'l)lllmelldec1 for bear
j Ilg cl](lrl',\ ' orchards. If apll ids 111<1 VP Iwell l1J'evah'IJt, the trees should he 
sprayed just, hefol'(~ 11)(' bucls hiII'St, \lsi Il g llicotii-w s1llphate 40 l)er cent, 
one pint. ill 100 gall ow.;, to ",hi(·1 1 hCls 1>('('11 (lcicl('d ~1j::l gallolls lil1le-snlphl11'. 
This is marc often Jlee(,:,)fSar,\ ' wit II swev1 11];-lll witl l SO\lJ' t'lJel'l'i('s. 

PEACHER. YOUllg JWct('}l 11'<.'cs sholllcll'C'erive t 11 e c1orl1laJlt applit'<l
tion as recommended in the peacll fSl'hedlllc. Close attention should a.l:')() 
be given to peach borers and mites. Fail u re to cOlltrol borers, mites and 
curl may seriously impair tbe vigor of the trees. \ 

PEARS. Young pear or chards ~,h01 l ld he examined every year for 
the presence of scale . If present, make the dormant appl-ication, Psylla 
seldom attack seriously, you ng, open planting'S of pears, but, if they 
should appear, spray as directed for Learing orchards. If slugs appear in 
the summer, they ma)- be easily con trolled by an application of lead 
arsenate. 

PLUMS. Young p lum orchards SllOllld receive the dormant appli
cation if they become infE'sted with seale. Summer applications are 
llsually not necessary 11nlcss leaf-spot i~ prC'valent. SPl'Cl.V as directed in 
the plum schedule if lleceSSar,\- to coni'ro l t llis disease. Keep on the alert 
during the summer for leaf-eating imlc('ts . 

CURHANrrS AND GOOSEBEIZHIER.- YoU Jl g plantings of these 
fruits 'will require abou t the same attention as bearing' plants. Require
ments will vary somewhat according' to variet~· and conditions. 

GRAPES. Non-bearing grapes 'wi ll wmally require little or no 
spraying further than to make surf' thai' thpy do ]101' serve as breeding 
places for the leaf-hopper or 1'0otWOl'l1l . 
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