CONNECTICUT
AGRICULTURAL EXPERIMENT STATION

NEW HAVEN, CONN.
BULLETIN 184, DECEMBER, 1814,

SPRAY TREATMENT, ETC., for ORCHARDS.

Uifficers and Beafl + < o 4 s : | Sumimer Sprayiog R
Gpray Treatmeni, ete., (o1 Apple . i

Creharda . 5 - - + iw Manr s . ]
Wiater Treatmetit + « « o+ o 4 3 Peach . -~ + - « + = = s

Priplang e n Control Maonsige ) | s ¥ Ve L]
Winter Sprayiaog 4 Cherry voaw i
What to Use . 5 Chrinee v T mthi
Lime-Balphur Mistures . 3 Dipectlons for Making Spras
Wiscihle Crls . Mixttires . + « = o 0
Ldme-Sul phiir verasin 3 {ack Chiitlans g ki . 1)
ble Crils . oy sk L

The Balleting of this Btatien are malled fres to eitlesss of Oea-
peetlent who apply Ter them, and to others so far ad the editions
permit



CONNECTICUT AGRICULTURAL EXPERIMERT STATION.

OFFICEH®S AND BTAFPF.

NOARD OF CONTROL
His Excellency, Stmecn B Balidwin, ex-ifficio, Presidend,

Prof, H, W, Conn, Flee Praakdanl .....000oiiiininsnisis Mildlrawn
Ceearge A, Hopsan, Seceefary . ... vraniss s eneasse e W llngrlioed
E. H. Jenkits, Director aod Tﬂ'i.'llrn'. S kT New Haven
Josoph W, Alsop ... .. ..., i T e R A S AT 1,
b g s g ] B R ey OIS, O e e L Oirange
Frank H. Stadimuoeller . ............. R i T
T B Wbl L. L e e vt e e
Admininranion, E W Jeswiws, Pe.D, Dwides dnl Teramser

Mim ¥, K Cms Libeirsin and Tigssgpraphas,
Blisi - B, Besvmiscus, Beckireper ond Sirmographer,
Wi Verris, In chargr of Peildings aed 7 suds

Chemistry,
domalyrios] Labursinry, Jomw Pumkirs Breers, M. B. Cheminl in i hargr
E hformon Darced, Pu.D. G 0. Somieaes, BLA,
C. E Susrsin, G L Dacs, decisians
Hunn Lawcw, Labsritery Melber,
¥o L Camscmp, Sampling Agenl.
Mrss E. B Wirrrimser, Strmaprapier,

Proiesd Hesesrrh T. B. Dssswps, Puldl, Chesant ds Chirge
Mime B L. Feeer, M5, Assiiieni,

Tulahy. G P Cuisves, SeD., Hstanid
E M, Srorsaes, IR, daparand Fidwiio.
Mleas £ I Waririesay, Merbarism dassiani,
O E Cuasas, Gewersd A isdes,

Entamulogy. W. I Herrros, Fu D ﬂmup..d.qm- Nhile Mnismalagie,
L H. Wazrmew, ILAck, Fien
B, Lu .
ot i =y e
Mrss F. M. ViLewTing, Sirsegrojpher,

Farmsiry, Waarss 0, Fiiiew, Faresie ..-J.u imip .F'.n..-.uu
sl Sigd dresl Fire Warden.

Ao Eo Mlows, M, F., Asriitani I!HFIH Frerrster,
Miss E. L. Aviav, Siensgraphsr.

rlant Bresding. H, K Haves, 3.8, Plaas feevider.
T D, Hosseea, Aminest,

Vegriahle Giewing Howsom P, Hessn BB



SPRAY TREATMENT, ETC., FOR ORCHARDS.

By W. E, Bartron, Ewfewralegisl, and
(. . CLinTON, Solawist, &

This bulletin has been prepared to meet o constant and grow-
ing demand for information regarding the general spraying
of orchards in Connecticut, More specific and detailed ue-
counts of the various insect and Tungous pests of orchards
may bie found in the Spray Calendar and in the reports of this
Station, especially those of the Entomaologist, the Botanist, and
in “Teats of Summer Sprays on Apples and Peaches'', Reports
1910, page 583, and 1911, page 347. Some of these are out
of print and can no longer be supplied,

If the orchardist finds troubles not readily recognized by
means of the poblications just mentioned, or if they are now
to him, he should send specimens to the Station for identifica-
tion and for advice about treatrment, All such specimens
should be placed in a strong paper, wood or metal box, so as
not to be crushed in the maili.  All commumentions are an-
swered when the sender’s name and address  accompany
Fpecimens,

WINTER TREATMENT.
Prurine as 4 Copteor Mieasuke,

Lis most peach and apple orchards it s the usual practice to
prune before spraying the dormant trees, especially before the
March spraying with lime-sulphur or with miscitle ofl. All sur-
pluz wood may then be taken out, thus leaving less Lark surface 10
be covered with the liquid. Tf the trees are attacked by San
José Seale or any other kind of scale inzect, the worst infested
branches should be removed. Al branches showing injury
from the attack should be headed back in order o get o sirong-
er growth from fewer buads,

Winter pruning is even more eszential for fungous troobles
than for insects, O course one of the chief reasons for
pruning is to take out unnecessary and interfering biranches
and ahape up the tree, with resulting improved dey air drain-
age whereby infection by funpi is lessened, but even maore
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important is the removal of dead lmbs and twigs and those
showing diseased areas and cankers in the bark, as all these
are frequently the carriers of the winter stage of njurions
fungi. When it is not advisable to remove the cankered
branch or trunk, the infected aren ahould be carefully removed
by cutting clear 10 the healthy bark and seraping out all the
imtermediary tissues. These scraped areas and the cut ends
of the larger branches should be painted over when dry with
white lead or coal tar,

After thie pruning has been done the tree shonld be thor-
aughly conted with spray. It is a good practiee 1o buen all
diseazed or infected beanches which have been cut from the
roes.

For the blight on pear, also on apple and quince when they
are seriously afected by this acterial disease, winter pruning
ts especially desirnble, since the re-inoculation of the germs in
the freshly cul surfaces is then much less likely than during the
growing season.  Even in winter, however, it is best to cut off
the branches sone distance below the diseased parts sind wipe
the pruning tool frequently with a cloth modstened in carbolic
acid or corrosive sublimate solution, to kill any accidentally
afipched perms.

For cherries and plums attacked by black knot, pruning in
late fall or in winter hefore the winter spore stage starts to
germinate is likewise desirable.  Cuttimg ons the knots has ot
been found very satlsfactory, so all infected teanches should
be cut off several inches below any signs of the knot.  When
pessible, it s best to commence this pruning with the young
trees as it sometimes requires severe treatment to remove all
knots. This should be kept up each year until the knots fail
to reappear. In case the tree is severely cut back, additicnal
pruning Is needed Trom time to time o re-shape the tree, remove
waler sprouts, ctc.  The knots should be carefully gathered up
and bumed before spring. Watch should be kept of wild
cherry and plam trees in the neighborhood, lest they serve as a
means of infection.

WisnTiEn Sruavixo,

Spraying of orchard trees, when dormant, was first made
necessary in Connéctiout from ten to fifteen years ago by the
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prevalence of the San Jos¢ Seale, which roined many peach
ofchards and gerously damaged apple orchards, Winter
spraying is practiced for the purpose of destroving insects
rather than fungd, though one fungus, the peach leaf curl, may
also be controlled by this treatment,

Besides the San José Scale, certain other pests, such as the
leaf blister mite on pear and apple, the clover mite which may
be found on any kind of trees, the pear Psylla on pear, the
green apple aphis and the rosy apple aphis on apple, may all be
whally or partially controlled by the winter treatment.

For most of the imsect troubles mentioned above, the
tress may be sprayed as soon as the leaves dmop in November,
or just before the buds open in April.  The fall application will
probably kill more San José scales than the spring application,
because they are not then protecied by their winter covering
and often the naked young may be seen crawling about until
December 15t Where trees are badly infested with San José
Scale, it i= nsually advizable fo spray twice, once in November
and aguin in Apreil, os the second will often cover parts of the
tres that were missed by the first treatment.

For pench leaf curl, however, the early spring treatment is
advisable, and some newly-hatched aphids will then be killed
which were pot present on the trees ot the time of the Novem-
ber application.

Waar To Uss,
Line-Sulphwr Mirtures.

The best all-round spray for peach, plum amil all young aml
smooth-barked trees is the lime-sulphur mixture, In some of
the larger orchards this is made on the place which, no doubt,
i the cheapest and best way, if the size of the orchard war-
rants the outlay for the plant. In most cases, however, the
owner will prefer to purchase his lime-sulphur, and he can
buy the commercial liquid lime-sulphor in any desired quanti-
ty, ready to dilute and apply, and be fairly certain of procur-
ing n good article. This commercial lme-sulphur shonld test
about 33°B and it should be diluted at the rate of one part
in nine parts of water,

There are now on the market several drey Bme-sulphur mix-
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tures which claim a great saving in {reight by not shipping the
water. Somie of these pre sulphides of hasic clements other than
lime, and they will probably prove good insecticides and pos-
sihly fungicides, without cansing injury fo the trees, but they
are still more or leéss in the experimental stage.

Miseabde Oils,

1§ one has large pnd old apple trees with rough bark and
badly infested with San José Scale, be may be able to eid them
of the scale quicker by spraying with one of the so-called saol-
ullle or miscible oils, such a=s “Scalecide”, "Carbioleme" or
“Tarvia Compound” than with lime-sulphur, because the ails
have a greater penetrating power and will go o the cracks
and crevices, It will also moisten the pubescent twigs and
Yeruw]" around them. These olls should be diluted at the rate
of one part o Afteen parts of water.

Liute-Swlphvir verss Miscible Cils,

The oils are not so posd fungicides as s lime-sulphur and,
when they do not mix freely with water, are linble to cause
imjury and should not be vsed.  There is no danger of injuring
dormant trees with the lime-sulphur mixtures,  Moreover
newly hatehed scales will establish themselves readily on bark
which was sprayed with oil preparations in the spring, but they
do this very sparingly on bark treated with lime-sulphur:
consecpuently, if any are present they are found on the new
growth—twigs, leaves, or Truin

At the Station farm, Mt. Carmel, in the old and neglected
nrchard of about fifty trees, some of which were hadly infested,
the San José Scale has been controlled satisfactorily for four
vears by the use of lime-sulphur,—no miscible oil ever having
loen used, The trees are now nearly free from scale, but for
two vears they were given both fall and spring trestments,

SUMMER SPRAYING.
APrFLEL

In the average apple orchard only two summer spray treat-
ments need be given, the first soon after the blossoms fall and
the second from three to four weeks later, the spray being lead
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arsenate {3 Ibs, of the puste, or 114 1ba, dry, in 50 gallons of
waler) to kill the codling moth or apple worm which is always
present; and wsually combined with some fungichde such as
commercial L. & 5. (154 gllens), The beginner should fol-
low this simple trestment until he learns what special troubles -
he needs to control, and unless somewhat familiar with spray-
ing practices, he may be confused by the more complicated
combination formulas and directions for controlling the various
pests.  He should begin at the bottom and “work up®,

For the orchardist more experienced in spraying and iden-
tlying insect and fungous pests, we recommend the following
theee treatments, or such as he may need, for controlling the
paricular enemies of his orchard @

(1). In certnin localities and in certain scasons, canker
wonms, biud moths, tent-caterpiliars and brown-tail moths may
o great damage, Tn case any or all of these are present the
worms feed on the unfolding leaves, and a spray of lead arsen
ate chould be given before the blossom buds apen, though nat
until there i considerable expanded leaf-surface to hold the
poison.  1f seab and rust are prevalent, a fungicide, preferably
Bordeaus mixture, 4-4-50, should be added to the poison for
thi= treatment, or if the insects mentioned above are nat
tronbilesame, 1t may be used alone,

(21, After the blossoms fall the experienced orchardist
will use a fungicide, preferably dilute lime-sulphur, 114 gatlons
in ) gallons of water. Where there is little danger of me=-
seting the fruit, weak Dordeaux mixture (which is a better
funggicide ) 1-4-30, may be nsed instead of lime-sulphur,  Lead
arsenate shoull be added in either case, 11 there s a prospect
of considerable damage from aphids, leai-hoppers, scale-
insects, red-bugs, or pear Peyvila, a 40 per cent. nicotine solu-
tion, 1 pint per barrel, may be added to the combination with-
out injury to the foliage and without impairing the insecticidal
or fungicidal properties of the mixture.

(&3, The combined fungicide-innecticides just mentioned
may be used for the Jone or third spraying but the niootine may
not then by necessary,  This thind spraying takes care of the
secand birood of codling moth, late chewing insects, etc., also
the sooty blotch, late scab and various fruit specks and rof
fungi.
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Pran

As a rule pears do not require so much surimer spraying as
and the treatments are given for specific troubles. It
may be advisable to apply poison for codling moth, pear slug
and other leaf-eating insects, and a fungicide, preferably Bor-
deaux, to control leaf blight and scab. Oecasionally nicotine
may be needed to control plant bugs or the pear Psylla. The
applications should be made at the same three periods as for
apples; namely, on the unfolding leaves belore the blossoms
open, just after the petals fall, and about three weeks later,
In ease pear hlight is serious despite the winter prumng,
summer pruning, with especial care not to spread infection by
means of the pruning tools, is sometimes desirable.

Meacn,

Peach foliage seldom needs to be sprayed with poison. In
Connecticut archards the peach sawfly has caused partial defo-
lathon and in such cases one spraying with lead arsenate {2 Ihs.
paste in 50 gallons water) should be given about the middle of
Tune, This may be added to the scli-boiled limesulphur,
which is the safest fungicide for controlling scab and brown
ot

Scab can usually be controlled by two treatments,—one on
the young fruit about the middie of May, and another the
middle of June, while rot is often largely prevented by two
treatments about the middle of June and July., Three treat-
ments, about the middle of each of these months, will take
care of both troubles fairly well. Summer spraying is most
advisable in case of such badly rotting varieties as Champion,
etc., or when Elberta, ete., seab badly. It has hardly come into
general practice in this state, but deserves more attention than
has yet been given it. Atomic Sulphur has proved as satis-
factory in our experiments as the self-boiled lme-sulphur in
controlling these two fungi.

Prui,

Plum orchards may need to be sprayed occasionally with

poison to prevent damage from canker worms or other leaf-
eating insects. Some writers recommend this treatment against
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curculio, but probably the jarring method of control will usy-
ally be found more satisfactory.

For the control af brown rot the fruit should be thinned,
and after harvest all mummies should be gathersd and destroyed.
While spraying is not entively satisfactory, lnrgely because.the
spray does not adhere readily to the smooth fruit, it may be
desirable in certain cases, The first treatment should be made
with self-boiled lime-snlphur on the fruit when about half
grown, and be followed by a second, third, und possibly fourth
spraying in case of late ripening varietics, at intervals of ten
to fourieen days. The last spraving should be made about
seven 1o ten days before picking, and can be made with com-
maercial Hme-sulphar, 1-150, if there s any danger of sediment
on the fruir interfering with its sale. In case of leaf an-
thracnose, the spraving should be staried earller, See Cherry.

CHIGRY,

Rarely is it necessary to speny cherries except for the con-
tral of brown rot on the sweet varieties, and for this AL E
the self-boiled L wtlphur ahould be wsed, the same as direct-
ed for plum,

In case the leaf spot “anthracnose” is troulibescme, (e Bpray-
ing should be made earlier than for brown rot, the Brst applica-
tion being made on the young leaves just afler the petals fall,
followed by cue or two others at intervals of ten to foirieen
dnys,

Owccasionally there may be damage from the pear or cherry
slug, in which case o weak lend arsenate mixture {say 2 Ibn, in
50 gallons) may be applied. Unless the insecis are present,
however, it may well be amitped,

LN e

Quince trees, like apples, should be sprayed with lead ar-
senate and a fungicide, preferably Bordeaux mixture. Three
treatments, as for scab of apple and pear, are usually desirabie.
These help to control rust, black rot, leaf blight, amd such
chewing insects as are present,  Summer pruning for the
bacterial hiight may be desirable in some cases,
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DIRECTIONS FOR MAKING SPRAY MIXTURES,

Commercial Lime-Sulphur,  Any of the commercial lime-
sulphur mixtures on the market testing about 33° B. may be
wsed for spraying fruit trees, For winter treatment these
are usually diluted with one part of the mixture to 9 parts of
water, For summer treatment the dilution is usually 134 0 1%
gallons to 50 gallons water.

Self-Boiled Lime-Sulphwr. This is a home-made mixture
prepared as follows: Eight pounds of fresh lime are started
slaking in a barrel with a little water {warm water prefembly
in cool weather), and when the mass has begon to heat, eight
pounds of sulpbur flour are quickly sifted in and thoroughly
stirred with the slaking lime. This, at the consistency of a
rather thick pasie, is allowed 1o heat for Rlteen minutes from
the time the sulphur is added, when it is cooled down with
additional water. The mixture is stirred and strained into the
spray baerel, to remove the coarser sediment, and diluted to
the fifty gallons,

Usually three barrel lots can be made at a time in an ordin-
ary barrel by using three times the amount indicated above.
This amount fumnishes more heat and makes a little better
mixture than when made up in single barrel lats, A third of the
amouit 38 then used with a barrel of water,

Bordeous Mistwre. Four pounds of copper sulphate are
dissalved in hot water or by suspending the crystils in a coarie
bag in a half barrel of water, Four pounds of fresh lime are
slaked in a small amount of water, and then strained lnlo the
spray barrel about half filled with water. To this is thes adided
the half barrel of dilute copper sulphate,

When several barrels are needed. stock solutions can be
made up as follows: The copper sulphate s dissolved in a
karrel at the rate of one pound to one gallon of water, and the
lime, after slaking, is diluted so that it also contalne one poussd
per gallon of water. Then, when needed, four gallons of the
lime water, ufter stirring thoroughly, are strained into the
spray barrel, this half filled with water, and four gallons of
the copper solution, further diluted o make about half 4 barrel,
are poured into this.
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Lead Arvgenote.  This poisan is manufactured in both paste
and powder form. The paste form is generally preferred for
orchard work, but it dries and becomes lumpy if kept from
one year until the next. It also corrodes metal containers.
The paste contains ity per cent. water and should be used in
the proportions of 3 [he, in 50 gallons of water. Tt is best to
first mix it thoroughly with a small amount of water before
putting inta the spray tank.

Dy ar powdered lead arsenate will keep defmitely in o dry
place. In spraying, use just half as much as of the paste form,
o 144 Iba, in 50 gallons of water, The dry lead arsenate may
be thrown into the spray tank after it has been filled with
Thguid, and it will be readily moistened nnd distributed,

Bath paste and powdered lead arsenate may be used in con-
nection with lime-sulphur, Bordeaux mixture, or nicotine sobu-
ton amd larger quantities of arsenate may be used if desired,

Nizotine Solutions. Several of these are now =old contain-
ing forty per cent. or more of nicotine, uswally in the form of
sulphate. For most kinds of aphids one-lalf pint to a barre!
ol water in sulficient, bt the amouni may be much inereased or
doubled without danger of causing injury. Nicotine solutions
may be safely used in combination with lead arsenate, Raor-
denux mixture, or Bme-sulphur; with any one or with a1l of
them,

Miscible Oils. Several bramls are now on the mairket, and
for dormant spraying each should be diluted at the rate of one
part in 15 parts water. The contents of each original package
showld be thoroughly mixed or shaken before attempting to
dilute any portion of it. As a rule, it is unmecessary and in-
advisable 10 mix miscible oils with other spray materials.
Such oils are chiefly used on dormant trees.

CAUTIONS.

Hefore beginning to spray, know what you are spraying for,
I you have troubles which you canmnot identify, send speci-
mens (o the Station and get information and advice,

Never spray any fruit tree while in bloom. Tt kills your
st friends, the honey bees, which pollinate the fowers and
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help to increase the vield of fruit.  The spray will also injure
the delicate Aoral organs, so that frait will not set.

e carelul about using any kind of spray not advocated here,
especially on peach and Japan plum foliage, which are especial-
Iv susceptible to spray injury.

[f miscible oils do not mix readily and thoroughly with
water on diluting, they should be discarded, as there s danger
of mjuring the trees,




