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THE CODLING MOTH.
By J. M. ALDRICH.

In begzinningz a discussion of our experiments and studies
on the codling moth, it is necessary to repeat a few facts quite
well-known about its life-history. The insect under considera-
tion is the common worm of the apple, which when full-grown
becomes a small gray moth. Eges are laid by the moth, which
hateh into werms again. These feed in the apples until ready
to change into the next brood of moths. This explains the use
of the word “brood™; that is, it is one complete generation of the
insect, from the egg to the moth. The eggs from these moths
would be the first stage of the next brood. The number of
broods of worms in a season is not everywhere the same; as will
be shown further on, it is generally two in Idaho, but in some
places is three.

The insect winters in the worm or larva form, enclosed in a
cocoon, and concealed under loose bark on an apple tree, or in
some shelter near the tree. In thespring about the time that
apples bloom it sheds its skin and becomes a brown chrysalis
(also called the pupa), without any free external organs, but
with the developing parts of the moth within. In two weeks or
so the moth breaks the brown shell of the chrysalis and emerges.
The eggs are laid some few days later, which on hatching con-
stitute the first brood of worms. These will be found enter-
ing the apples about a month after the blossoms have fallen.
They do not all enter at the same time, but continue to hatch
for three weeks or more. The main bulk of them will be in the
apples within two weeks from the time that they become notice-
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able, however. The reason of so much difference in the time of
entrance of the worms is found chiefly in the fact that the over-
wintered worms do not all mature at the same time, some
emerging as moths much before the others; another cause is that
gsome moths lay sooner than others after emgrging. Then again,
gsome eggs hatch sooner than others. So the wonder is that the
worms of the first brood keep as near together as they do in the
time of their development.

The worms become full-grown in about a month from the
time of entrance into the apple. They then erawl outand down
the branch, or sometimes they drop to the ground by a silken
thread. They spin their cocoons in the same sort of shelter as
the worm that winters, rough bark on the trunk of the tree be-
ing a favorite place.  Here they pass through the pupa stage in
about two weeks, and then the moths emerge, which are the last
stage of the first brood. These soon lay their eggs, and these
hateh in a few days into the second brood of worms, which
develop in the apples as the first did.

In most parts of the state, this second brood of worms, after
reaching full size and making their cocoons, do not develop any
farther that season, but winter over as larve in the cocoons.
Henee there are said to be two broods of the codling moth in
those seetions. It will be shown further on in this bulletin that
in other parts of the state these second-brood worms go on and
mature the same seagon, lay their cggs, and the third brood of
worms results, which winters in cocoons as the second does in
other plaeces. The existence of this third broed isan important
matter to understand, and the confusion about it has necessitated
a full explanation.

Al PLE-GROWING REGIONS OF IDAHO.

While almost all the arable land of Idaho will raise apples,
there are conditions of elimate and altitude which define four
main regions, which may be located and defined as follows:

Southwestern I[daho.—The main acreage in this region is
between Boise and Weiser, following the valley of the Boise from
the point where it leaves the foothills to its mouth; the Payette
valley from Horseshoe Bend is included, also the lower Weiser,
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and the orchards along the Snake from Shoshone Falls to Hunt-
ington. The towns of Shoshone, Mountain Home and Orchard,
with their adjacent territory, belong to this region. Altitude,
2,500 to 3,500 ft.

This is oy far the most important apple-shipping section of
the state at the present time; probably three-fourths of the ap-
ples marketed outside of the state the last season were shipped
from this region.

The damage done by the codling moth is generally severe;
unsprayed orchards, exeept those which areyoung and isolated,
will have from 50 to 100 per cent of the remaining apples wormy
in the fall at picking time.

On account of the important financial interest involved,
and the difficulty of earrying on continuous work in a section so
far from the State Experiment Station, the entomologist urg-nt-
ly requested Dr. L. O. Howard, U. 8. Entomologist, to send an
agent from the Division of Entomology to study the ecodling
moth in southwestern Idaho. Hon. Edgar Wilson, at that time
member of Congress from Idaho, actively seconded the projeet,
and secured a special appropriation tor it.  Dr. Howard granted
the request, and detailed Mr. C. B. Simpson for the work. Mr.
Bimpeon finished up his studies and experiments this past fall,
after three seasons’ work, and the Department of Agriculture
will publish the results in a short time. The methods which he
used with great guceess will he mentioned in a paragraph farther
on in this bulletin. He found that there are but two broods of
the moth in this region.

Southeastern Idaho—This region extends from Ameriean
Falls up the Snake River Valley into Fremont county, and also
includes the cultivated parts of Oneida and Bear Lake eounties.
Altitude, 3,500 to 4,500 it., exeeptabout near Bear Lake, where
it is 6000.

The climate of this section is eolder than that ef the pre-
vious one, in proportion to the increased altitude. Still, the
apple is raised in all the older settlements, even in these about
Bear Lake. where they also have oceasional worms in the fruit.
In many partsof this region, no apple trees have come into
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hearing vet, hence there are no worms; there are no places known
to the writer where the moth can be callell a =erious pest as yet.
Whetlier the present immunity i< only dus to the newness of the
orchard industry, time will tell; probably in the warmer sections
such is the case. Itix not likely, however, that the moth will
ever be very abundant outside the warmer partg of southeastern
Idaho. The number of broods has not been worked out, but
there is every reason to suppose that it is two.

Northern Iduho.—The non-irrigated arable part of north-
ern Idaho shows counsiderable variation of altitude, soil and cli-
mate, but may be placed in one section fur our present purpose.
It includes the eastern side of the “Palouse Country,” of which
the western part lieg across the state line in Washington; the
“Potlaich Country” about Kendrick and Julinetta, except a small
acreage near the bottom of the canyons; the “Camas Prairie,”
about Grangeville, Cottonwood ard Denver; the higher part of
Nez Perce county, commonly referred to as the “Reservition;”
and a considerable area in Kootenai county, east and northeast
of Spokane. The last-named section has an altitude of but little
over 2000 ft.; the remainrder varies from 2,500 to 3,500 ft.

In quantity of apples raised, perhaps this region equals
south western Idaho; butit falls considerably behind in quanity
shipped as well as in the price obtained. The codling moth is
not nearly so serious a pest here as in the former region. At
Moscow, careful observations have been made for several years
at picking-time, to determine the per cent of apples wormy, with
the following result:

‘ YEAR. | NO. TREES | TOTAL APPLES |NO. WORMY|PER CENT WORMY
“]§99 40 o 8206_ _TT?O__ —___‘21.0 i
l 1900 T 1432 184 12.8

1901 23 11035 542 4.5
| 1902 | 9 5888 854 1| 11.1

These trees were unsprayed, except a part of those included
in the count for 1901, which had received one application early
in the season; but, as they were more wormy than the unxprayed
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trees eounted, it was considered that this spray had had no ap-
preciable effect.

In all northern Idaho, including Lewiston, the first brood
of worms is much fewer than in southwestern Idaho. In the
latter region, over half of the apples on some trees examined were
wormy Aug. 8, beiore the second brood had hatched. At the
game time in North Idaho the damage was one-tenth of one per
cent at Moscow, two per cent at Lewiston, and from 13 to 21 at
Kendrick and Julinetta. The Moscow record would be fairly
representative of the Palouse country in general, as the place
agrees better in altitude.

From this and many other fatts, which have been collected
and studied in th: past eizh® or nine yewrs, I hiva com: to the
conclusion that the reason for the small number of worms in the
Palouse country is that the inseets do not winter success<fully in
our climate. It scems that very few survive to establish the first
brood of the following season. In the vicinity of Boise, on the
other hand, the first brood seemed last year to be fully as num-
erous as the second, showing that many worms had survived the
winter.

Lewiston.—The irrigated valleys of the Clearwater and
Snake in the immediate vicinity of Lewiston constitute a horti-
cultural section by themselves, distinguished by warm tempera-
ture and low altitude. Most of the orchard land has an cleva-
tion of 600 or 700 ft., but in some tributary valleys, notably of
the Potlateh up to Juliaetta, many of the same characteristics
extend up to an altitude of 1000 ft.

As compared with the other orchard regions just mentioned,
the Lewiston region has a small acreage; but the climate allows
the production of such fine and early fruit that the prices re-
ceived are much above those obtained in other parts of Northern
Idaho. On account of the advantage of earliness and consequent
high price, in raising cherries, peaches, pears, etc.,the apple
is less raised than formerly in the Lewiston valley. No new
orchards are being put out, and the old ones are gradually being
replaced with the higher-priced fruit. Hence the codling moth
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is becoming of less importance here; although it must be confes-
sed that the enormous damage done by the worm has been a fae-
tor of no little importance in determining the substitution of
other fruit for the apple. Unsprayed apple-trees generally have
a loss of from 90 to 100 per cent wormy at picking time. 'l his
upplies to winter apples; summer ajples, as they ripen very
carly, escupe a large part of the damage. There is excellent
reason to believe that there arve three broods of the codling moth
in this valley, as will be hown below.

Wuile the damage here i= about the same as in southwest-
ern Idaho, it is differently distributed in the season, the first
brood of worms being few, and the third doing much damage;
while in the latter region the®first brood does fully half of the
damage, and there i= no third brood,

Life history studies in 1902.—In order to ascertain whether
there is a third brood of the moth in North Idaho, and if so how
it is affected hy the great differences in altitude that exist, four
gtations for study and experiment were selected for the seaxon.
These were as follows:

Lewiston, 8. G. Isaman’s orchard, altitude 700 ft.

Julinetta, E. H. Minden’s “ s 1300 ft.
Kendrick, G. J. Farmer’s i # 2000 ft.
Moscow, W. N. Gibb’s 8 H 2700 ft,

The orchard of E. H. Minden is located on a low bench a
little above the level of Juliaetta, and distant a mile and « half
from the town; the Farmer orchard is on a high bench o the
Pine Creek side of Big Bear Ridge, nive miles from Kendrick.

In these orchards an effort was made to trace the life history
of the moth throughout the season. This was most nearly ac-
complished at Lewiston and Juliaetta. At Moscow the number
of worms was so extremely small that no satizfactory progress
could be made, and but a few records were established.

Spring was late in opening, and there was less heat than
usual throughout the summer. In an average season the dates
mentioned below would probably be two weeks earlier for the
fore part of the season, and even more for the latter part.

At Lewiston the following record of facts was made:
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The blossoms had fallen from the apple-trees and the cal-
yees were still open on May 10. On June 19 the first worms
were found to be entering the apples. In an adjoining orchard
they seemed to have entered a little earlier, for in that erchard
the larvee under bands changed to pupe just before July 6, he-
ing fresh on that date. At this time a large number of wormy
apples were placed in a breeding eage to rear the mothe.  The
first moths matured on July 14; the first eggs deposited hy them
in the cage were on July 22 and 23. On July 31 an inspection
of the Isaman orchard showed that the first brood of worms had
left the apples and the second had not yet commenced to enter.
There were some apples on the trees that showed worm-holes, but
the worms were all gone. At this time [ left directions with Mr.
Isaman to pick fifty wormy apples in about ten days, when the
second brood would be in the apples, and put them in the breed-
ing cage. This he did. By thiz method I am satisfied we had
the second brood. and not the first, as the apples picked had
only small worms in them, and there had previously been a dis-
tinet interval between the two broods. corresponding with the
period indicated by the breeding-cage. The worms of the second
brood gave moths, commencing Sept. 3 and 4. On Sept. 6, for
the purpose of an experiment in late spraying, all the wormy
apples were picked off from a number of Ben Davis trees, leaving
only sound fruit. All apples affected by the first brood of worms
had been picked off in July, in counting up results of early
spray; they had been only two or three per cent of the crop.
The apples picked off the second time were not counted, but Mr.
Isaman estimated they were fully 60 per cent of what were on
the trees. In the latter part of October, the remaining apples on
these trees were picked and counted; twounsprayed trees gave 52
per cent wormy, and four once-sprayed trees gave 44 per cent,
showing that a heavy logs had taken place, which in my opinion
was almost wholly chargeable to the third brood.

Since there has been much doubt on the part of experiment
station workers as to the existence of a third brood, and the
question is one making a very material difference in the treatment
of orchards, it seems worth while to mention a few additional
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faets bearing on this brood at Lewiston.

In the season of 1900, Mr. L~aman spraved his orchard after
the blossoms fell, and thereafter at intervals of 1) days: gix
weeks: ten days: six weeks: ten days.  Part of the orcharnd did
not receive the last two sprays.  About Sepiember 15, Profeszor
Henderson, the botanist of the Experiment Station, ealled at
his place, and in company with Mr. Isaman, examined the re-
sults of the spray. They looked over a number of trees, and
both concluded that the loss by worins was about two per cent.

On September 21 of the same geason, barely a week later, T
ealled at Mr. Isaman’s and he asked me to go with him into the
orchard and see the splendid results of his spraying for the cod-
Fing month. This I did; but to Mr. Tsaman’s chagrin, the apples
were simply riddled with a new brood of worms, of nearly uni-
form size, and evidently hatched within a few days; as many as
13 of the small holes were found in a single apple, though some
of these did not contain worms.

Here was a clear case of a new brood of worms developing
after Sept. 15. It was remarkable, and [ presuice quite unus-
nal, in not being scattered over a longer interval of time. But it
eertainly would be out of the gquestion to suppose that a portion
of the second brood could have been delayed to this time of
year, and then appear simultaneously in such numbers. At the
time of this occurrence, the existenee of a third broed had net
been ealled in question. and no further explanation was sought
than to call them the third brood.

In this connection we may consider the length of time nor-
mally required for a generation or brood of the moth to develop.
This has been definitely ascertained by Mr. Simpson to be on the
average about fifty days at Boise. At Lewiston it wounld certain-
ly not be any longer, and might possibly be a very few days
less. In 1902, the worms were entering the apples at Lewiston
on June 19, and probably a little earlier in some places. Fifty
days would bring us to Aug. 8 as the time for the next brood to
enter. This would be over two weeks later than the time of lay-
ing the first eggs in the breeding-cage, so it would eertainly be
late enough; as a matter of fact, Aug. 5 would be nearer the act-
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ual date But taking Aug. 8 and adding another fifty days
brings us to Sept. 27, 1902.  Considering the very marked late-
ness of the spring in 1902, I think that this date corresponds
remarkably well with the brood that entered Mr. [saman’s apples
Sept. 16-21, 1900, when the season was not co late.

Experiments earried on by Professor Cordley and Mr. Simp-
gon, in the Willamette Valley and the vicinity of Boise respee-
tively, indicate that the larvae of the second brood in those sec-
tions do not pass into the pupa state the same season, but winter
as larvae and pupate the following spring. It is a very well-
known fact that the insect does not winter in the pupa state.
Hence I consider that it is pretty good evidence of a third brood,
if it can be shown for any loeality that the larvae of the second
brood do pass into the pupa stage. However, the precedinz facts
not only show o much, but they show the date of hatching of
the third brood, and the amount of damags done by it.

Atthe Juliaetta station, Mr. Minden’s orchard, the third brood
did not manifest itself very distinetly. Apple trees were in con-
dition for the first spraying (blossom fallen and ealvx open) on
May 22, about ten days later than at the Lewiston Station.

The first worms entering apples were just prior to June 26,
say about June 24.  On July 8 there were 22 worms under bands
on 4 trees, indieating that there must have been worms entering
eonsidernbly earlier than I thought. Tlere is something of a
discrepancy here, as also at Lewiston, due I suppose to the fact
that it is much easier to overlook the first worm entering the
apple than the first worm eoming under the band.

On Sept. 13, fifty apples eontaining nearly mature worms of
the second brood were placed in the hreeding-enge under an ap-
ple tree. These were examined Oect. 10; the cage had apparent-
ly been opened in the meantime, as one empty pupa-case was
found but no moth. The rest of the worms had made cocoons,
but were still in the larval condition, indicating that they would
not change until the next spring. At this time there were a few
very young larvae in the apples, which may have been of the
third brood.

At Kendrick and Moscow, no indication of a third brood
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were noted. The first moth matured in the breeding-cage on
Aug. 9 and 14 respectively, which would indieate that the first
of the second brood of worms would not enter the apples until
the latter part of the month.

SPRAYING EXPERIMENTS OF 1902.

These were carried out in four parallel series at the stations
already mentioned. In all about three hundred trees were spraved;
after dropping a number of these which proved for various reasons
unsuited for the experiments, and adding a liberal number of ad-
jucent unspraved trees at each place, there were 378 trees, heuar-
ing slightly over 100,000 apples, which were cavefully stwlied
at the proper season, all the apples examined, and the per cent
wormy recorded. Gf these trees, 239 had been sprayed, and 139
were unsprayed, being used as checks on the experiment.

The objects of the work were the following:

1.—To make a comparizon of the effectiveness of Puaris
green with arsenate of leud.

2.—To compare one applieation of poison at the time the
blossoms full with one application made just before the worms
enter the apple, which is a full month later.

3.—To compare each set of trees sprayed as just described
with parallel sets that were sprayed twice, once at the time that
the blossoms fell and again just before the entrance of the worms.

It was expected that the resultz of these experiments, made
as they were at stations differing g0 much in climate, would in-
dicate whether, in North Idaho and the Palouse country gener-
ally, the codling moth can be kept in check by one or two spray-
ings, which has been the general policy in the higher altitules
hereabouts. No experiments were made with a large number of
sprayings, as that method has become fully established in the
lower altitudes. The effort was to find if possible a less expen-
sive and laborious method for the sections where the moth is less
injurious.

As the effect of spraying at this time of year would be near-
ly all shown on the first hrood of worms, the results were count-
ed up as soon as all of this brood had had plenty of time to en-



149

ter the apples, and considerably before there was any danger of
the beginning of the second brood. Thiz was about July 15 for
Lewiston, and correspondingly later for the other stations.

Results at Lewiston —These may be briefly passed over, as
the very small number of worms on unsprayed trees prevented
any decided results. Tt turned out that the orchard used in the
experiment had considerably fewer worms in the early part of
the season than usual for it, and also fewer than in an adjoin-
ing orchurd the =ume season.

SPRAY s | NO. OF TOTAL | NUMBER [PER CI-;N11
USED VAKIETIES | APPLES | WORMY | WORMY
Paris green Mav 1u 9 7920 95 1.2
Argen. lead| “ # 9 9343 129 1.4
May 10 and
Paris green | June 19 3 3804 6 0.16
Alrpenllead| ™ ©4 sk gk 5 | 2023 38%* 19
Paris green June 19 6 | . 5820 18 | 2.0
Arsen. lead v T 5 4441 102 | 2.3
I
Unsprayed | Unsprayed 6 | 18335 | 327 | 1.7

* 14 on one tree, 13 on another.

The difficulty in drawing conclusions from a case where the
worms are very few is well illustrated here. In severalinstances,
a comparatively large number of worms on one or two trees,
due to some cause that we could not trace, made such a change
in the average of its class as to give a misleading result; as
where it appears in the above table that the application on June
19 increased the number of worms over those on unsprayed trees.

Results at Juliaetia—Of the trees sprayed and counted
here, it was found necessary to omit a large part from the sum-
ming up. This was due to the fact that some were of undeter-
mined variety, some had very few apples, and others were of a
variety of no commercial importance but greatly subject to the
attack of worms . The Ben Davis trees were readily recognized,
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had a fair crop of fruit, and were numerous enough to show the
desired ccmparisons; hence the table below refers o .y to that

variety.
EPRAY DAt NO. OF. | TuTAl. NUMBER [PER CENT
USED TREES | APPLES | WORMY | WORMY
Paris green | May 24 6 1065 76 71
Arsen lead | % ** 6 755 54 %1
May 24 and |
Paris green June 26 | s 1031 74 7.2
Paris green June 26 4 820 94 115
Unsprayed | Unsprayed 6 1113 236 21.2

Results at Kendrick.—The orchard contained several va-
rieties in rows north and south. The spraying was done east
and west, so that each test was on a mixture of varieties, mainly

Ben Davis, Missouri Pippin, and Rome Beauty.

In

counting

the results some trees were omitted, but care was taken to use
the same variety in each row, as far as possible.

SPRAY e NO. OF
USED TREES
Paris green | May 31 9
| Aren.lead |5 12
May 31,
Paris green July 1 10
| Arsen. lead | * -« « 8
|
Paris green July 1 11
Arsen. lead 8% 7
Arsen. lead 8 10
Unsprayed | Unsprayed 11

TOTAL
APPLES

5205
3992

5203
3709
4675
2391
3884
3980

NUMBER
WORMY

126
251

55
253
178
283
318
520

PER CENT)
WORMY

2.4
6.3

1.0
6.8

3.8
11.8
8.2

13.1
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Results at Moscow.—These may be very briefly passed over,
as there were no worms to speak of, and hence no results. All
the sprayed trees are grouped together, regardless of treatment.

36 sprayed trees, 8004 apples, 2 wormy, per cent being 0.025.

11 unsprayed trees, 2923 apples, 3 wormy, per cent being 0.1.

CONCLUSIONS FROM SPRAYING EXPERIMENTS.

Value of Lead Arsenate.—In each case, the Paris green was
used in the proportion of one pound to 160 gallons of water. The
arsenate of lead was made by separately dissolving four ounces
of arsenate of soda and eleven ounces of acetate of lead, then put-
ting them in 100 gallons of water.

It will be noted that in the three comparative tests at Lew-
iston and the three at Kendrick, the arsenate of lead was consid-
erably below Paris green in effectiveness in every case; at Julia-
etta, in a single test, the results wers the same, but were poor for
both kinds of spray. This seems to show that there is no advan-
tage in the use of arsenate of lead.

One advantage claimed for this poison is that it adheres bet-
ter than Paris green, and is not washed off so readily by rain.
It so happens that a heavy rain fell July 2, 3 and 4, just after
the second spray had been applied at Kendrick. The total pre-
cipitation was 2.19 inches at Moscow, as determined by the ob-
gerver at the Experiment Station. On July 8, the Kendrick
orchard was again visited, and as it proved that the second brood
had not even yet commenced to enter the apples, a new set of
trees was sprayed with arsenate of lead, in order to compare them
with those sprayed once just before the rain. As will be noted
in the Kendrick table, the trees sprayed July 8 with arsenate of
lead had 8.2 per cent of the apples wormy, while those sprayed
July 1 before the rain had 11.8 per cenv and unsprayed trees
had 13.1 per cent; showing plainly that a large part of the poison
had been washed off by the rain. Trees sprayed with Paris green
July 1 had only 3.8 per cent wormy, notwithstanding the rain,
which would seem to indicate that Paris green is not only more
effective in destroying worms, but also more resistant to rain,
than arsenate of lead.



152

Comparison of ' Different Methods of Spraying—Omitting
the Moscow series on account of the absence of worms, it is
found that the results at the other three places all agree in one
respect,—the spray which was applied just after the blossoms
fell did more good than the one applied about a mohth later, as
the worins were about to enter the apples. This is in accordance
with the eastern theory of spraying, as set forth in Slingerland’s
bulletin of the Cornell University Experiment Station.

At the same time, none of the results of single sprayings
are good enough to be satisfactory on a commercial scale, in an
orchard moderately infested with worms. The best results show
the destruction of about four-fifths of the worms of the first brood;
other experiments destroyed only two-thirds or one-hali. In
any of these cases, there would still be a consziderable second
brood of worms.

The value of two sprayings is not conclusively shown;in the
Kendrick experiments the result was quite good, only one per
cent of the apples being wormy, while at Juliaetta the second
application seemed to have no effect. The Lewiston results must
be accepted with eaution, on account of the very small per cent
ghown; as far as they show anything, they indicate a good re-
gult from the second spray.

Briefly the main conelusions are as follows:

1. Arsenate of lead is inferior in all respects to Paris green.

2. The first spray should be made just after the blossoms
fall, in spite of the fact that the worms do not enter for a month
or more.

3. One application of spray is not sufficient where there are
worms in appreciable numbers, g0 as to make any spraying
nece=sary.

4. Whether two applications will be sufficient is not clearly
shown by the results.

RECOMMENDATIONS FOR SPRAYING.
Materials for Spraying.—At the present time, scarcely any

poisons are used against the codling moth in the northwest ex-
cept Paris green and the “Kedzie formula” of white arsenie. Par-
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is green requires no preparation; it is added to water in the pro-
portion one pound to 160 gallons, and about two pounds of fresh
lime to the same guantity, to insure against injury to foliage.

The “Kedzie formula,” slightly modified from the original,
is as follows:
; White arsenic 1 Ih.
Sal soda 2 1bs.
Water 1 gallon.

Directiong.—Boil together until the arsenic is dissolved
(about fifteen minutes). Add as much wafer as has boiled
away, so as to have one gallon of the compound. Use one pint
of this with three pounds of lime in a barrel of water (40 to 50
gallons.)

Mr. E. L. Smith, President of the Oregon Board of Horti-
culture, varies this formula by making a pint and a half of the
arsenic solution. with six pounds of lime;—the latter in this case
Leing supposed to act as a whitewash in holding the poison to
the foliage.

Times to Spray.—In all cases the first application should be
just after the blossoms fall, before the calyx or ‘blossom end’ of
the apple has closed. The work of Mr. Simpson at Boise, last
summer showed conclusively that three applications after this
one, at intervals of three weeks, will give almost complete pro-
tection, without banding or auxiliary methods, in southwestern
Idaho. In the Lewiston region, however, on account of the ex-
istance of the third brood of worms in late summer, there must
be more spraying in the late part of the season. I would sug-
gest spraying about August 25 and September 15, in addition to
the four earlier applications.

In the remainder of northern Idaho, wherever there are
worms enough to necessitate spraying, I recommend four appli-
cations, as at Boise. The efforts o far made, as mentioned in
this bulletin, to control the moth in the Palouse country with
one or two sprayings have not given results which justify the
commercial use of such a method.

Since the northern Idaho region is much more variable in
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altitude and in damage by the moth than either of the others
mentioned, careful attention and study are required of each or-
chardist, in order that he may know whether it will probably
pay him to spray for the moth. There are some erchards in
which neither worms nor secab have produced any perceptible
damage; it is not necessary to spray these. If it becomes nec-
essary to spray for the scab, as is quite generally the case already
in this section, then the poison for the moth could be added, ex-
actly the same as if to so much water. There is noextra expense
on account of treating the worms, except for the poison, as it
adds nothing to the expense of making the application; and an
orchard would nLave to he very free of worms beforehand to ren-
der this outlay unprofitable.

How to Spray.-—This part of the subjeect is far from unim-
portant. The success that has been attained in handling the
codling moth in the large commercial orchards of Boise, Idaho,
and Hood River and Rogue River, Oregon, is considerably due
to the methods used.

A large, powerful, pump, with which a strong pressure can
be maintained, is the first requsite. A pressure guage is very
useful, and costs only three or four dollars extra. If hand pow-
er ig used, a pressure of fifty to seventy-five pounds is generally
all that can be maintained; with gasoline or steam power, a hun-
dred pounds is about the right figure.

~ The nozzle should not be too fine. With this heavy pres-
sure, a fine nozzle gives such a fog-like spray that it cannot be
thrown a yard from the instrument. The Bordeaux type of noz-
zle, opened far enough so that it will throw a torrent of small
drops eight or ten feet, at a hundred pounds pressure, was u<ed
by Mr. Simpson’s Boise experiment; and it seems to give the
best results. The “very fine mist-like spray” that was formerly
advocated by all entomologists, is not the thing wanted. A much
coarser spray covers the foliage better, even if some drips off.

Orchardists wishing further advice may obtain it by address-
ing the Experiment Station.
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