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CODLING MOTH CONTROL FOR CERTAIN SEC-

TIONS OF C O L O R A D O 

B A S E D O N L I F E H I S T O R Y S T U D I E S 

B y G E O . M . L I S T A N D J . H . N E W T O N 

T h e codling moth is the most destructive insect pest wi th which the 
fruit growers of Colorado have to contend. T h e annual loss f r o m its 
ravages amounts to thousands of boxes of apples and pears each year. 
In many cases a large percentage of individual crops is a total loss. 
Its successful control probably depends more upon careful l ife history 
studies and very careful w o r k at all times, than does the control of many 
important pests. I t is therefore important that any spray schedule to be 
successful be based upon a knowledge of the insect's development and 
habits. T h i s is so influenced by the difference in temperature and hu-
midity of the di f ferent mountain valleys and other fruit g r o w i n g sec-
tions that general recommendations for the entire state cannot be made. 
For instance, the insect in some sections, passes thru only one genera-
tion, while even in adjoining counties there is a considerable portion of a 
third generation. Local conditions must necessarily be taken into con-
sideration. M o s t of the data herein given were collected at Paonia, D e l t a 
County , where conditions are fair ly typical of a number of sections of 
the state. T h e recommendations can be interpreted to apply to most of 
the fruit g r o w i n g sections of the state wi th the exception of the G r a n d 
Val ley , M e s a County , where the conditions are so entirely d i f ferent 
and the pest so much more di f f icul t to control. 

T h e data for this paper were collected on funds furnished by the 
Colorado Agr icu l tura l Experiment Station and the O f f i c e of State En-
tomologist. 

LIFE HISTORY STUDIES USED AS BASIS FOR 
CONTROL PRACTICES 

Detailed life history studies of the codling moth have been made 
at Paonia, G r a n d Junction, C a n o n C i t y and F o r t Col l ins and many ob-
servations in less detail have been made at a number of other points. 
These studies and observations have shown a great variation in the dif-
ferent localities, due, largely, to the differences in temperature and hu-
midity. O n l y the data collected at Paonia are referred to in detail. 
T h i s has been used as the basis of the recommendations and for guidance 
in the experimental spraying reported as part of this publication. 

T h e life history records were taken in an open air laboratory lo-
cated in an orchard. Every precaution possible was taken to make the 
conditions representative of those in an average orchard. T h i s w o r k has 
continued thru the seasons 1917-18-19-20. A complete record has been 
taken on 20,319 moths. T h e total of the egg deposition used in making 
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C h a r t s I and II w a s 370,766. It is felt that the numbers handled were 
suf f ic ient ly large to give fairly reliable averages. 

T h e codling moth passes the winter in the larval stage in silken 
cocoons under bark scales, in rubbish about the base of the tree or in tree 
crotches, in picking boxes, packing sheds or any similar place that wil l af-
ford .protection. T h e s e larvae pupate or transform to the moth with the 
appearance of w a r m weather in the spring. T h e moths w i l l begin to 
emerge about the middle or latter part of M a y or about the time, or shortly 
after , the trees are in bloom, and continue to emerge over a period of 
thirty or forty days. T h e moths begin wi th a f e w days to deposit their 
eggs, principally upon the upper surface of the leaves, and later in the 
season to a considerable extent upon the fruit . T h e eggs hatch in from 
six to fourteen days depending largely upon the temperature. The aver-

PLATE I. Codling: Moth in its different stages: a, eggs upon a leaf; a 1. eggs 
natural size; 1 a, eggs much enlarged: upper 1 a. a newly laid egg: middle 1 a. the 
appearance of the egg after 4 or 5 days, showing the flesh-colored ring of the embryo, 
lower 1 a, showing the outline of the small larva, the dark spot being the head ( in 
egg in this stage would hatch in a day or two) : a 2, eggs parasitized by Trichogramma 
minutus, a very small 4-winged fly that deposits its eggs within those of the codling 
moth: 2 a. parasitized codling moth eggs much enlarged, showing holes made by the 
parasites as they leave the eggs : upper 2 a, side view of parasitized egg ; b. egg natural 
size upon an apple; c, codling moth larva: d, codling moth; e. chrysalis or pupa; f, 
cocoon and chrysalis. Figures al and a2 and b. natural size: 1 a and 2 a, enlarged 
10 times: c, d. and e. enlarged 2 times; f, enlarged 1 Vi times. Original. Colorado 
Experiment Station Bulletin 210. Miriam A. Palmer, Delineator. 

age feeding period of the first brood larvae wi l l vary with the dif ferent 
seasons f rom twenty to twenty- four days. M a t u r e first brood larvae 
have been taken under bands as early as June 18th. In the Paonia labora-
tory only 20 to 40 percent of the first brood larvae transform to moths. 
T h e other 80 or 60 percent carry over as larvae until the fo l lowing spring. 
T h i s makes one complete generation and about 50 percent of a second. 
O n l y in very rare cases have there been any indications of a third gen-
eration and these individuals have not developed farther than the egg 
stage. 

SUMMARY OF LIFE HISTORY 
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T h e length of the di f ferent stages forming the life cycle and the 
length of periods of moth emergence or egg deposition vary wi th the dif-

F I G U R E I — T h e laboratOTy in w h i c h t h e codl ing m o t h l i f e h i s t o r y d a t a w e r e c o l -
lected. T h e catees a r e s h o w n on the b e n c h e s . N 

F I G U R E 2—Codl ing moth breeding cages . The moths are placed in a g lass jar 
which has moistened sand in the bo t tom as shown on the le f t . T h e e g g s are deposited 
on apple or pear leaves placed in the cage. Moths are fed sweetened water held by a 
small sponge . 

C E N T E R — A pupae " s t i c k " showing " c e l l s " in which the larvae spin their c o coons 
and pupate or change to moths . Each larva is g iven a number and a comple te record 
taken. 

R I G H T — A p p l e s in which larvae are feeding. 
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ferent generations and seasons, the variation being due principally to the 
dif ference in temperature. T a b l e I gives the minimum and average 
length of the di f ferent stages for the seasons of 1917-18-19-20. It wi l l 

T a b l e I 
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P u p a t i o n per iod of o v e r w i n t e r i n g l a r v a e 24.88 23.84 22.3 

T i m e f r o m e m e r g e n c e of first broad moths un-
til first e g g s are l a i d 4.15 1 4 .11 4-53 r 4.15 1 4 .11 4-53 r 

8.2 6 8.9 

20.83 

6 9-7 

23-47 

<? 

F e e d i n g per iod of first brood l a r v a e 27.6 17 

8.9 

20.83 17 

9-7 

23-47 18 

T i m e a f t e r first broad l a r v a e l e a v e the apple 

- — 
27.6 17 

8.9 

20.83 17 

9-7 

23-47 18 

until second broad moths a p p e a r 17.46 12 22.84 '7 16.69 12 18.85 16 

T i m e f r o m emergence of second brood moths 
until first e g g s are laid 2 . , 1 2.65 1 1.69 I 2.87 1 

I n c u b a t i o n per iod of second brood e g g s 

" 

8.1 6 9-9 9 7.8 6 9-t 6 

F e e d i n g per iod of second brood l a r v a e 32.9 22 34.1 22 27.68 16 35.06 23 

TABLE 1. Average and minimum days taken for the development of the differ-
ent stages of the codling moth, Paonia, Colorado, for the vears 1917. 1918, 1919 and 
1920. 
be noted that there is a great variation in length of the same stage of the 
di f ferent generations and also an equally great variation in the length 
of the stage of a like generation in di f ferent seasons. T h e season of 1919 
was w a r m e r than usual after June 15th and as a result all the stages 
of development were shorter and there was a much larger percentage of a 
second generation than during the other years. In all cases the feeding 
period of the first generation larvae is shorter than that of the second 
generation, yet the average feeding period of the first generation larvae in 
1 9 1 9 is practically one week shorter than the corresponding stage in 1918 
and there is almost an equal difference in the time required for the first 
generation larvae to transform to moths. 

P late I I shows graphically the egg deposition correlated with the 
minimum temperature. T h e sudden variations in the egg deposition 
records can, in most cases, be explained by the changes of temperature. In 
some cases these changes are due to humidity but sufficient data are not 
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PLATE II. Codling moth eggs deposited during seasons 1917, 1918. 1 919, 1920, Paonia, Colorado. Total eggs de-
posited 370,760. The unbroken block line is a graph of the minimum temperature. 
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available to show this on the chart. E g g deposition occurs largely during 
late afternoon and early evening, a drop in temperature or a rain at this 
time w i l l materially e f fect egg laying. T h e ef fect of a sudden drop in 
temperature is illustrated by the record on A u g u s t 1 1 , 1917 , June 17 
and A u g u s t 5, 1 9 1 5 , June I, 1915 , June 13 and A u g u s t 5 and 12. 1920. 
T h e s e cool days may have the ef fect of only holding back the egg deposi-
tion wi th a larger deposition coming later, whi le in other cases they 
may be so extended as to materially ef fect the number of eggs deposited 
by the moths and thus greatly change the seasonal egg record. T h e latter 
w a s the case in June, 1919. T h e cold weather, extending f rom M a y 
29th until June the 8th, occurred after a large percentage of the first brood 
moths had emerged but before egg laying had wel l begun. I t was so se-
vere and extended that many moths did not lay their quota of eggs. Judg-
ing f r o m the records of 1918 and 1920, the height of egg deposition for 
the first generation, 1919, would normally have occurred about June 
4th, but it actually occurred June 16th and was produced f rom the moths 
that emerged after the cold weather. 

T h e ef fect of temperature is as noticeable upon the other stages of 
the insect. O n e of the most interestnig and valuable points brought out by 
Plate I I is the seasonable differences in the appearance of either the first 
or second generations. In 1917 the first eggs of the second generation 
were deposited July 25th, whi le , in 1919, the first eggs appeared July 
5th, or just twenty days earlier. T h e season of 1920 was very similar 
to 1 9 1 7 , while 1918 was intermediate between 1917 and 1919. 

T a k i n g the development of the insect f rom egg to egg as a com-
plete l i fe cycle, we wi l l notice that the average time for this in 1918 was 
6 1 . 2 9 days; 1919, 48.11 days; 1920, 54.89 days; showing a maximum 
difference of 13.18 days between the seasons of 1918 and 1919. T h i s 
wi l l indicate the fal lacy of attempting to spray by a schedule based upon 
calendar dates. It may also be misleading to base the spray dates upon 
development of the apple, as for instance, it is the usual recommendation 
to make the first cover spray from three to four weeks after the petals 
drop. If this had been done in 1 9 1 9 with the eight days of cool weather 
which practically stopped all codling moth activities coming in between, 
the spray would have been applied too early for best results. A like 
condition occurred in 1918, while in 1920 it was quite warm during the 
blooming period and just fo l lowing, bringing the codling moth develop-
ment along faster in proportion to the development of the fruit . 

CONTROL METHODS 
T h e most successful means of controll ing the codling moth is by ap-

plying arsenical sprays to poison the larvae as they enter the fruit. U n -
der some conditions, banding of the trees to collect, for destruction, the 
mature larvae, and the picking and destroying of w o r m y fruit are import-
ant factors in reducing the infestation and protecting the crop. 

SPRAY MATERIALS 
Arsenate of lead has proven the most satisfactory and is by far the 

most generally used poison. It is commonly used at the rate of 2 lbs. 



P L A T E 111. The unbroken line represents the codling moth eggs deposited during seasons 1917, 1918, 1919 and 
1920. The cross hatched portion represents the hatching of these eggs. The figures 3, 4 and 5 are placed to show the 
dates on which the cover sprays of a 3, 4, ov f>-spray schedule should have been applied, the figure 6 to show when a 
sixth application couJcl have been appJied to advantage in 1919. 
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of the powder or 4 lbs. of the paste to 100 gals, of water. A n y of a 
number of brands of this material placed on the market by reliable manu-
cturers wi l l give satisfactory results if properly used. 

SPRAY SCHEDULES 
O n e of the most important factors in the spraying operations is the 

time of application. T h e small larvae may enter the apple at most any 
point. T o effect ively poison these, the entire surface must be kept pro-
tected during the hatching periods. D a t a indicate that usually f rom 40 
to 60 percent of the larvae attempt to enter thru the blossom or calyx of 
the apple. T o effect ively poison these, the poison must be placed in the 
blossom end of the fruit before the calyx closes. T h i s usually occurs in 
f rom eight to twelve days after the blossoms fall. A thorough applica-
tion made at any time during this period wi l l give results, but probably the 
best time is when the calyces have begun to close and are standing at an 
angle to form a cup which wi l l have a tendency to collect the spray. 
T h i s application, if properly made, gives more protection than any other 
one spray. A n y attempt to successfully control the pest without this appli-
cation has been a failure, but it alone can poison only those entering thru 
the calyx. 

T h e number and timing of the later applications, or the ' 'cover" 
sprays, as they are called, wi l l depend upon a number of factors such 
as temperature, infestation and variety. I t wi l l be noted by Plates I I and 
I I I that there are t w o broods of larvae each season and that between the 
t w o periods when the larvae are entering in such large numbers, there is a 
period w h e n very f e w larvae are hatching. It can readily be seen that 
the effectiveness of a given number of sprays wi l l depend upon the time 
of application, especially when we consider that any given application wi l l 
begin to lose its effectiveness in from eight to sixteen days, depending upon 
the size of the fruit and its rate of growth. If the infestation is l ight 
and a large percentage of each brood of larvae appears during a relatively 
short period, such as ten to fifteen days for the first generation and six-
teen to twenty for the second, one cover spray for each generation, if 
properly applied and timed, w i l l give good protection. W i t h a heavy 
infestation or wi th varieties that are growing very rapidly during the 
time larvae are numerous, it may take more than one cover spray to ef-
fectively protect against each brood of larvae. Sometimes weather con-
ditions are responsible for the hatching period being extended as wil l be 
seen in the graph of egg deposition for 1 9 1 9 (P la te I I ) . T h e spring 
brood of moths appeared unusually early that season, but after quite a 
large percentage had emerged and before many eggs were deposited, a cold 
period extending f rom M a y 29th to June 8th occurred. T h i s delayed 
further emergence of moths and greatly checked the deposition of eggs. A s 
a result, the hatching period was extended. A f t e r June 20th the tem-
peratures were above normal and all stages of the insect after the hatch-
ing of the first brood eggs were shorter than usual. T h e second brood 
appeared about fourteen days earlier than in 1918 and about nineteen 
days earlier than in 1 9 1 7 and 1920. A s a result of the first brood egg 
deposition being extended over a longer period, and also due to the fact 
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that the unsually w a r m weather produced a larger percentage of a second 
generation, the second brood hatching period extended over an unusually 
long period and it was exceedingly d i f f icul t to properly protect the fruit 
without using more applications than are ordinarily needed in that section. 

Judging f rom experimental w o r k and results obtained by the better 
growers as wel l as by the life history records, it is thought that under 
certain conditions a three, four or five-spray schedule is necessary in the 
Paonia section. In extreme cases a sixth spray might be advisable. T h e 
same w i l l be true in other sections of the state where there is one com-
plete generation and about the same percentage of a second generation. 
T h e figures placed above the hatching graphs shown in Plate I I I w i l l in-
dicate the approximate dates on which the cover sprays for the di f ferent 
schedules should have been applied during the past four seasons. T h e 
calyx application is considered essential in all the schedules. I t is applied 
just after the blossoms fall and before the calyces close. T h e dates for this 
are not shown on the chart. 

PLATE IV. a, small apple from which the petals have just fallen. Effective spray-
ing for the codling moth may be done in this stage, but it is not in as good condition for 
receiving the spray as b. b, small apple in the proper condition to receive the first spray 
for codling moth. The calyx-lobes have begun to close and form somewhat of a cup 
for holding the liciuid and the stamens have begun to dry and will allow the liquid to 
enter the inner part of the calyx cup. c, cross section of b, showing the calyx cup, all 
parts of which must be covered with the spray to effectively poison the worms, d, pear 
in condition to receive the spray. Original. Colorado Experiment Station Bulletin 
210. Miriam A. Palmer, Delineator. 

THREE-SPRAY SCHEDULE 
In the three-spray schedule one cover spray is applied for each gen-

eration of larvae. In certain cases this gives good protection. I t some-
times occurs that sections, on account of frosts, have a complete or almost 
complete crop failure. T h i s so reduces the infestation that good results 
can be secured for a f e w seasons wi th three sprays. B u t unless crop fail-
ures are of rather frequent occurrence a large number of applications to 
keep the infestation to the lowest point w o u l d probably be a good invest-
ment. T h r e e sprays give good results in some of the higher sections of 
D e l t a and Montrose Counties where temperatures w o u l d indicate that 
there is a smaller percentage of a second generation and a high mortal i ty 
during the winter , and consequently a smaller first generation. T h r e e 
sprays give reasonably good protection in some of the Arkansas V a l l e y 
sections and in Northern Colorado. 

Some varieties are more easily protected than others. D a t a do not 



P L A T E V. Showing graphically the appearance of the codling moth, as mature larvae, moths and eggs, season 1918, Faoma, Colo-
rado. A similar record has been taken for four seasons. 

Figure 9—Represents the daily collection of larvae under bands on unsprayed trees. 
Figure 10—The emergence of moths from over-wintering larvae and those larvae represented in lugure 

generation. 
Figure 11—Graph of minimum temperature. 

D that pas* thru second 
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indicate that there is much, if any, selection on the part of the insect. 
Counts made during 1920 in an unsprayed orchard at C a n o n C i t y , Colo-
rado, by M r . W m . P. Y e t t e r , Jr., showed the Ben D a v i s to be 46.18 percent 
wormy, while the Winesaps were 45.79 percent w o r m y . Similar data have 
been taken at G r a n d Junction. 

T h e differences in control l ing the pest 011 certain varieties are prob-
ably due to differences in the character of the skin of the apples and rate 
of growth. T h e Winesaps have a rather tough skin and one on which 
spray sticks readily and also they are inclined to be smaller than many 
varieties and consequently are more easily protected as is indicated by 
the results given later for the experimental spray work . O r c h a r d s of 
solid blocks of Winsaps , even in a comparatively w o r m y section, can be. 
wel l protected with three applications. 

FOUR-SPRAY SCHEDULE 

T h e four-spray schedule may be used as one cover spray for the first 
generation larvae and t w o for the second, or t w o for the first and one 
for the second. W i t h an orchard wel l isolated or an entire section sprayed 
as one orchard, it has been thought that the latter would give the better 
results. T h e theory is that the calyx and the t w o cover sprays would so 
effecively control the first generation that the second w o u l d be so small 
that little damage would result. If this is true, the total worms for the 
season would be fewer and there w o u l d be fewer "st ings" even if the 
worms are so effectively destroyed with the t w o sprays on the second brood. 
If there are infested orchards near by from which second brood moths may 
migrate, two sprays 011 the second brood larvae wi l l probably give the 
better results. In the experimental data fo l lowing, it wi l l be noted that 
011 Ben D a v i s and Rome Beauty better results were obtained in B lock I 
where the cover sprays were applied, one for the first generation and t w o 
for the second, than in Block 2 where the schedule was reversed. H o w -
ever, on Winesap, the results are slightly in favor of t w o sprays on the 
first generation and one on the second. 

FIVE SPRAY SCHEDULE 

W i t h the five-spray schedule t w o cover sprays are applied for each 
brood of larvae. T h i s should give good protection to the fruit during the 
time of hatching of each brood. A s a rule the appearance of the first 
brood does not extend over as long a period as the second and during this 
time the apples are smaller and measurements show that the proportional 
increase, in surface to be protected, is greater so the t w o sprays for the 
first brood should be applied closer together, probably within eight to ten 
days of each other. T h i s , as a rule, w i l l protect the fruit during the ap-
pearance of a very large percentage of the larvae. 

For the second generation, the sprays wi l l probably not begin to lose 
the efficiency for from fourteen to eighteen days on account of the in-
crease of surface and the t w o sprays timed in this w a y wi l l be ef f ic ient dur-
ing the continuance of the second generation unless conditions are very un-
usual, such as is indicated by the second generation graph for 1 9 1 9 , P l a t e 
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I I I . D u r i n g 1919, due to the peculiar conditions explained elsewhere, a 
third application was advised where a heavy infestation existed and was 
used to good advantage by a number of growers. H o w e v e r , it is only 
during exceptional seasons that the five-spray schedule should not be the 
maximum where there is only a portion of a second generation. In a f e w 
sections of the state where there is practically a complete second genera-
tion and often a considerable portion of a third, the t w o cover sprays for 
the second generation are not sufficient. 

A f t e r studying the life history data and noting the variation in the 
spray dates for the past four seasons as indicated on Plate I I , it would 
seem that, unti l a closer correlation of the insect activities and the tempera-
ture can be made, a schedule cannot be the most accurately made unless 
seasonal studies are carried out in representative < sections of the state. 
U s u a l l y each individual fruit grower wi l l not have the time, patience or 
experience to make and interpret these studies. N o better investment 
can be made in any fruit g r o w i n g section where the codling moth is a 
problem than to maintain a trained person to make such observations and 
studies and make recommendations as to spraying dates. 

M a n y frui t growers wi l l not have the benefit of expert help in es-
tablishing the time for their spray applications. It wi l l be necessary for 
them to make w h a t observations are the most practical for them and from 
these base their, work . T h e recommendations and suggestions given be-
l o w are made for their benefit. T h e y are based upon the life history data 
collected at Paonia during the last four seasons. 

T h e schedule selected should be based on the degree of infestation 
of the orchard and the varieties to be sprayed. 

In all cases the calyx application should be applied just after the 
blossoms fall and before the calyces close. T h i s may be started when the 
blossoms are 90 or 95 percent o f f . 

T h e second application should be made when the first brood larvae be-
gin to enter the fruit . D u r i n g the past four seasons this time at Paonia 
has been f rom three to four weeks after the blossoms fell . T h i s gives a 
fair ly accurate rule for establishing the time. If the temperature fol-
l o w i n g the blossoming period is normal or above, the time should be about 
twenty-one to twenty-f ive days. If there should be a period of cooler 
weather, the time may be extended to thirty days. If a second cover spray 
is to be used against the first brood of larvae, it should fo l low in about 
ten or twelve days. 

T h e most d i f f icul t applications to time are those used against the 
second brood larvae. T h e best suggestion that can be made for the busy 
fruit g r o w e r is to place some bands of t w o or three thicknesses of burlap on 
a number of his trees and examine them daily for the appearance of mature 
first brood larvae. T h e s e may begin to appear as early as the middle of 
June. A glance at T a b l e I shows that the average time for these larvae 
to transform to moths and for eggs to appear and hatch was, in 1 9 1 7 , in 
w h o l e numbers, 28 days; in 1918, 35 days; in 1919, 26 days, and in 1920, 
31 days, which gives us an average for the four seasons of 30 days. Usual ly 
the second brood larvae have not been abundant enough for four to eight 
days to jus t i fy spraying. O u r records for the dif ferent seasons show that 
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the time from when larvae were collected under the bands until spraying 
for the second brood was necessary is as f o l l o w s : 1 9 1 7 , 32 days; 1918, 
42 days; 1919, 30 days; 1920, 39 days, giving an average of 35.7 days. 

T h i s would indicate that in from 30 to 35 days after larvae begin to 
appear in numbers under bands, the spraying against the second brood lar-
vae should be completed. If a second cover spray is to be used against 
the second brood, it should fo l low in from sixteen to twenty days, de-
pending upon the intervening weather. 

BANDING 

T h e codling moth larvae, when mature, leave the fruit and spin their 
cocoons under loose bark and in other protected places. Here they trans-
form to the moth. If as many as possible of these hiding places are de-
stroyed and a cloth band is placed about the trunk of the tree to furnish 
a hiding place, a great many larvae can be collected and destroyed. In some 
work in Mesa County as high as 60 per cent of the larvae developing upon 
a tree were thus collected. T h e value of this method in reducing the second 
brood and also the over-wintering infestation can readily be seen. In the 
case of a very heavily infested orchard, this is often almost as important 
in getting the pest under control as is spraying. A large percentage of the 
larvae attempting to enter the fruit thru the side wi l l eat enough to make a 
"s t ing" before they are poisoned by the spray. T h e use of bands, by re-
ducing the infestation, greatly reduces the number of apples blemished 
in this way. In many orchards the greatest commercial loss is f rom the 
stung apples. T h i s is especially true in the sections where we have a 
considerable portion of a second brood or a partial third. It wi l l be 
noted in Tables V I and V I I , which give the data obtained in experimental 
Blocks 3 and 4, where the best results were obtained ; that while the per-
centage of the wormy apples at harvest time ranges from .12 to 3.85 per-
cent, the total blemished apples range from 11.03 to 3I - 6 i percent. 

Burlap folded to two or three thicknesses and three or four inches 
wide makes a successful and cheap band. It is wel l held in place by a 
small finishing nail driven into the tree, the band being drawn tightly and 
the ends hooked over the headless nail. T a b l e I, giving the length of the 
stages of the codling moth, shows that the minimum time for the larvae 
after leaving the fruit to transform into moths is 'twelve .days. T h e r e -
fore, to avoid any moths escaping, the bands should be removed and all 
larvae killed at least every t w e l f t h day from the time the first larvae ap-
pear until the latter part of August . In the warmer sections of the state 
they should be examined every ten days and the examinations continued 
as long as larvae continue transforming to moths, which wi l l often be as 
late as September 15th. T h e y should then be gone over careful ly once 
during the winter to kill all over-wintering larvae. T h e success of the 
banding method wi l l depend upon the careful scraping of the trees to de-
stroy all natural pupation places and the careful and prompt examination 
of the bands. 

PICKING WORMY APPLES 
M a n y of the best orchardists of the state make a practice of thinning 
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the fruit in order to get a better size and to keep the trees in good con-
dition. W h i l e this w o r k is being done, constant care should be taken to 
remove and destroy all w o r m y apples, especially during the time the first 
brood larvae are in the fruit . W h e r e thinning is not necessary for other 
reasons, it wi l l often pay to go over the trees to remove fruit that shows 
worms. Even if their progeny wi l l be destroyed by the later spraying, this 
system w i l l , as wi th the banding, greatly reduce the number of "st ings" 
that wi l l result. 

THOROUGHNESS OF WORK 
It takes the most careful work in making a calyx application of spray 

to get poison into all calyces, and it is practically impossible to so thoroughly 
cover the surface of the fruit in the later applications that all worms wi l l 
be poisoned. It is, therefore, important that each orchardist study his 
w o r k , especially that of spraying, to get as near perfection as possible. 
Carelessness or lack of knowledge as to how to do thorough w o r k is one 
of the greatest factors in the failure to get the control desired. 

FIGURE 3—Spraying in the experimental orchard. The man on the machine should be 
somewhat higher for trees of the size of the ones that are being sprayed. The gun and 
nozzle are throwing a spray of good character for thorojgh work. If a gun is used, it 
should be constantly manipulated so the spray will strike the parts of the tree being 
sprayed with a force and character similar to that shown. 

W h e r e v e r it is possible, each orchardist should have his own machin-
ery and the best is none too good. If it is necessary for growers with small 
acreage to hire their machines, as is the practice in many sections, each 
o w n e r should have his o w n nozzles and hire only the power. W h i l e good 
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w o r k can be done with any one of a number of nozzles that are 011 the 
market, the eff iciency of any of them depends upon the ability of the 
operator to use them properly. If each orchardist has his o w n equipment 
of nozzles he w i l l become familiar w i t h them and do the same character 
of spraying each time. 

It is felt that the use of a tower 011 the machine is quite important in 
enabling the operator to do the most ef fect ive w o r k in the older orchards. 
U s u a l l y a l o w railing or a saw horse to enable the operator to balance 
himself 011 the spray tank or 011 a l o w plat form above this is satisfactory. 
T h i s enables the operator to move around and places him in position to 
observe his w o r k more closely. W i t h one nozzle holder in this position and 
one on the ground and each spraying the tree from as many angles as 
possible and driving down each side of a row, trees can be thoroughly 
•covered with the least e f fort . 

T h e importance of pruning with the idea of making thorough spray-

F1GURE 4—A type of sprayinp: too often done with the spray gun. The spray ij 
so coarse and has so much force that it will not stick to the apples and the cone is g< 
small that the most careful worker will miss parts of the tree. 
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ing possible cannot be over emphasized. T h e trees should be so opened up 
that all parts can be sprayed from dif ferent angles. T h e r e should be 
"doors" that wi l l enable the nozzle holders to get to the center of the tree 
in three or four points to spray f rom the center outward. If it becomes 
necessary, some fruit ing wood can wel l be sacrificed in order to make pos-
sible the better control of the codling moth on the remainder of the tree. 

SPRAY EXPERIMENTS, SEASON OF 1920 
HISTORY OF ORCHARD 

T h e orchard selected for the experimental w o r k is located just west 
of Paonia, D e l t a C o u n t y . T h e use of the orchard was made possible thru 
the co-operation of M r . C . L u n d , the owner, and M r . W . H . Baker, the 
renter. It consists of eight acres of one of the oldest orchards in W e s t e r n 
Colorado. In many ways it is not a desirable orchard for experimental 
work, but was selected largely because of the heavy infestation of codling 
moths that existed. It was felt that, whi le the percentage of worm-free 
fruit might not be as high as could be obtained in some other orchards, the 
data obtained w o u l d give us better comparisons of certain schedules and 
ideas. It was commonly spoken of as the wormiest orchard in that section. 
Counts made at picking time in the fall of 1918 showed 46.95 percent 
calyx w o r m y with 78.41 unsound. N o calyx spray had been applied that 
year, and the cover sprays were not applied in a very thorough manner. 

• T h e pruning w o r k had been neglected, thus making thorough w o r k 
more di f f icult . M a n y trees were as much as 25 feet in height and had a 
spread of forty feet. A s with most of the older orchards, it contained 
several varieties of apples. F o r checking the results, Ben Davis, Rome 
Beauty, and W i n e s a p were chosen because they were about equally dis-
tributed thruout the experimental blocks. 

T h e orchard was sprayed experimentally in 1919 with very much the 
same plans as were used in 1920. ( T h e data obtained is not given here. 
O n account of certain conditions, it is considered of little value.) T h e 
codling moth conditions were quite abnormal that season as is explained 
elsewhere. T h e r e was a very l ight crop thruout the county and a freeze on 
June 1 injured the cruit so badly that much of it dropped during the season 
and the remainder matured abnormally. 

EXPERIMENTAL PLANS 
T h e orchard was divided into four equal blocks for the testing of 

three spray schedules, and the value of linseed oil jelly-soap as a spreader. 
T h e blocks were designated as f o l l o w s : 
Block 1. Four-spray schedule—calyx spray, 1 cover spray for first 

brood larvae and t w o for second. 
Block 2. Four-spray schedule—calyx spray, t w o cover sprays for 

first brood larvae and one for second. 
Block 3. Five-spray schedule—calyx spray, t w o cover sprays for 

first brood larvae and t w o for second. 
B lock 4. Spray schedule the same as in Block 3. 5-lb. of linseed 

oil jelly-soap was added to each 200 gallons of spray material. 

| ! 
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Check. Unsprayed. 

T a b u l a t i o n s of results may be found in T a b l e s I I , I I I , I V , V and V I . 

EQUIPMENT AND SPRAY METHODS 
T h e equipment consisted of a G i a n t Bean T r i p l e x sprayer, having t w o 

lines of hose, one equipped with a Friend G u n which w a s used from the 
ground and the other wi th a Bean M a j e s t i c A n g l e nozz le of the whirlpool 
type on an eight-foot rod which was used from the top of the spray tank. 
A 3/32-inch hole was bored thru the center of the removable eddy chamber 
of the nozz le to insure a solid cone of spray w i t h suff icient driving power 
for the cone to hold its shape until ten to fifteen feet f rom the nozz le . 
W h a t was termed as a " f i n e " disc was used in the gun. E a r l y in the 

FIGURE 6—Spraying from the center of the tree outward. The nozzle holder 
ahould spray the center of the tree from at least four positions, being careful to spray 
the " inner" side of all apples that are on the opposite side of the tree. The tree bein* 
sprayed should be pruned with the spraying operations in mind. At least four "doors " 
should be opened. 
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season a pressure of 250 lbs. was maintained, but later it was found that 
300 lbs. gave better results, especially wi th the gun. A n e f for t was made 
to so regulate the control valve of the gun that all parts of the tree sprayed 
would receive a spray of the same character regardless of the position of the 
operator. 

A uni form method of procedure was used thruout the season. O n l y 
one side of a single row was sprayed at a time. T h e machine was stopped 

T a b l e II 

B E N D A V I S 

'l Fruit Injured 

TABLE II. Tabulation of results of fruit examinations made in Block 1. Four-
spray schedule—calyx spray, 1 cover spray for first brood larvae, and two for second. 
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Oil t w o "corners" of each side of a tree and in case of large trees, a third 
stop was made. T h e man on the machine sprayed all of the higher parts 
of the tree he could reach f rom t w o angles wi th each stop and also sprayed 
d o w n w a r d on the lower parts of the tree. T h e man on the ground w o u l d 
step to the center f rom each of the t w o "corners" of the side being sprayed 
and spray all parts that could be reached, including the inner portion of 
the opposite side of the tree, and then work outward f r o m each position, 
spraying all parts from the underside and finish by careful ly going over the 
outer portion of the section of the tree being sprayed. 

DISCUSSION OF RESULTS 

T a b l e V I gives the results of counts made on a " c h e c k " tree which 
was unsprayed. It was impracticable to leave more than one tree unsprayed 
as a check. T h i s is too small a unit to indicate accurately the infestation 
over the entire orchard. T h e idea of having a check was largely to get a 
comparison of the infestation of the top and bottom of an unsprayed tree. 
T h e tree was of the Ben D a v i s variety, very large and bore an unusually 
heavy load of small apples. It w i l l be noted that the total harvested f ru i t 
was 46.03 percent, -wormy and that borne above the height of 12 ft . was 
12 .14 percent, wormier than that borne below 12 ft . T h e data on the 
"check" are unusual in that only 6.07 percent.*" of the worms had entered 
the calyces of the apples. W h i l e this percentage varies a great deal wi th 
dif ferent varieties and seasons, never before have we had a case where such 
small portion entered the calyx. U s u a l l y the range has been from 40 to 
60 percent. In 1918, when the same orchard had received 110 calyx spray, 
counts show that 78.41 percent, of the apples were w o r m y and 46.95 
percent, were calyx w o r m y . 

T h e counts do not at first show a very heavy infestation but the infes-
tation is probably better indicated by the fact that 7393 larvae developed on 
the tree which represented 85.82 worms for each 100 of the 8745 apples. 

T a b l e s I I , I I I , I V and V give a tabulation of the results obtained in 
the Blocks, I, 2, 3 and 4 respectively. T h r u a slight omission the counts 011 
the dropped fruit gave only the free fruit and the number of blemishes, 
consequently the w o r m y fruit for the . entire season cannot be accurately 
tabulated. 

A s the percentage of w o r m y apples at harvest time is the usual basis 
for rating the value of the control methods, the results wi l l thus be con-
sidered. In comparing Blocks I and 2, it is noted the best results obtained 
on Ben D a v i s and Rome Beauty were in B lock I, whi le the reverse is 
true with the Winesap. A comparison of the free fruit and that " s t u n g 
o n l y " shows that the same relation is maintained. 

In comparing Blocks 3 and 4 which is a comparison of a 5-spray 
schedule, the latter with a spreader, it is noted that on the basis of w o r m y 
apples, the results are uniformly in favor of Block 3, yet the difference is 
slight. 

I t is interesting to note that the percentage of w o r m y fruit is l o w 
with all varieties in both 5-spray blocks, ranging f rom .12 of one percent. 

*It is possible that the blossoms caught the calyx spray from the surrounding trees. 
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on the W i n e s a p , to 3.85 percent, on Ben Davis , whi le the fruit "stung 
o n l y " ranges f r o m 10.72 percent, on the W i n e s a p to 27.76 percent, on the 
T3en Davis . 

In comparing the 4-spray schedules represented by Blocks 1 and 2 
wi th the 5-spray schedule represented by Blocks 3 and 4, and making the 
comparison on the same variety, results are considerably in favor of the 
5-spray schedules. 

T a b l e I I I 
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TABLE III. Tabulation of results of fruit examinations made in Block 2. Four-
y schedule—calyx spray, two cover sprays for first brood larvae and one for second. 



PLATE VI.. Percentage of wormy fruit at harvest time shown graphically. The 
left hand column for each block represents the percentage of wormy fruit picked from 
the part of the tree above 12 ft. The center column represents the percentage of wormy 
fruit from below 12 ft. The lefthand or solid column represents the percntage of 
wormy fruit in the total harvest count. The fruit from the tops of the trees is uniformly 
wormier than that from below 12 ft. The Winesaps were easier protected than the Ben 
Davis and Rome Beauty. Better results were obtained on Blocks 3 and 4 than on 
Blocks 1 and 2. 
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A t t e n t i o n has been drawn to the fact that the top of the " c h e c k " tree 
was considerable wormier than the lower part. T h i s same condition has 
prevailed thruout the sprayed block and to a greater extent, indicating 
that there was probably less eff iciency in the spraying of the parts of the 
trees above 12 feet. 

W h i l e the percentage of w o r m y fruit is comparatively l o w in all blocks, 
the fruit injured by stings is 111 some cases quite high. T h i s cannot be 
material ly reduced wi thout the accumulative results of thoro w o r k over 
a series of years to reduce the infestation. In making the counts of the 
stings, all healed blemishes made by the codling moth were included. In 
many cases these were so small as to be unnoticed in packing. Probably a 
considerable portion of the stung fruit w o u l d be passed as first grade fruit 
and practically all of it would be marketable. 

P late V I represents graphically the w o r m y fruit on the dif ferent 
varieties and blocks in comparison wi th the check, and indicates the differ-
ence in infestation between the tops and lower parts of the trees. T h e ease 
wi th which the W i n e s a p s are protected is an outstanding feature of the 
graph. T h e results obtained 011 the Ben D a v i s and Rome Beautv are very 
similar. 

A study of the records indicates that greater efficiency has been 
obtained in controll ing the calyx worms than those entering thru the side 
of the fruit . T h e r e were a total of 1 1 1 , 3 5 1 apples examined during the 
season. T h e r e had entered these 295 calyx worms and 11,892 side worms, 
and a total of 35,851 stings were recorded. A large portion of the calyx 
w o r m s were in the w i n d f a l l apples and were recorded before harvest time, 
whi le a considerable portion of the side worms were later and were found 
in the harvest fruit . T h e actual loss from calyx-wormy apples in a wel l 
sprayed orchard is very smal l ; however, the f e w that escape being poisoned 
as the}' enter thru the calyx, may be to a large extent responsible for the 
increased number of late worms that make so many side injuries. 

T h e total of the harvest fruit .was 96,283 apples. T h e percentage of 
w o r m y apples ranged f rom .12 of one percent on the Winesaps in Block 
4 to 11 .87 percent on R o m e Beauty in Block 2. T h e average for the entire 
harvested crop f rom all blocks was 3.98 percent wormy. T h i s is a total 
of 3,846 apples which is too heavy a loss, but it is interesting to note and 
should be called to the attention of the growers, that the pickers w h o were 
picking the orchard under a contract dropped 4,043 apples or more than 
were w o r m y . T h e fruit dropped in picking, which forms a part of the 
total harvest fruit , is somewhat wormier than that picked. W h i l e it is 
true that some fell during the picking because they were wormy, this would 
not account for much of the heavy drop. 

SOAP AS A SPREADER 
T h e object of using the linseed oil soap in the spray on Block 4 was 

to test its value in causing the liquid to spread more uni formly over the 
fruit instead of collecting in droplets. A number of materials had 
previously been tested in the laboratory wi th the linseed oil jelly-soap 
showing the most promise. T h u r o u t the spraying season its e f fect in over-
coming the blotchy appearance of the poison on the fruit was very notice-
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abie and it was felt that the same amount of liquid w i t h the soap added 
would spray more trees altho the trees in the orchard varied so much in 
size that accurate data on this could not be secured. T h e soap seemed to 
have the ef fect of flocculating the arsenate of lead to some extent. A l t h o 
this was not very noticeable, it may be suff icient to overcome the benefits 
brought about by the increased spreading e f fect given the liquid. T h e 
data do not show any material benefit f rom the use of the soap. 
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TABLE IV. Tabulation of results of fruit examinations made in Block 3. Five-
spray schedule—calyx spray, 2 cover sprays for each brood of larvae. 
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METHODS OF DETERMINING RESULTS OBTAINED 
FROM SPRAYING 

T h e writers have for a number of years been dissatisfied wi th the 
method in use for determining the eff iciency obtained in the codling moth 
experiments and spraying w o r k . T h i s method has been to compare the 
percentage of w o r m y apples on a f e w count trees in a given block with 
the percentage of w o r m y apples from some unsprayed trees. T h e details 
in making accurate seasonal counts take so much time that the number of 
trees used must necessarily be small. If a small number of trees is left 
unsprayed, the natural dispersion of the moths from these wi l l lower their 
infestation and also materially influence the infestation of the nearby 
sprayed trees. E v e n comparatively large blocks of the same variety in 
unsprayed orchards w i l l vary a great deal in infestation and the percentage 
of w o r m y apples varies inversely with the number of apples on a tree. 

O u r data taken in a number of sections of the state show a great varia-
tion in individual trees g r o w i n g side by side and apparently uni form in 
other respects. T h i s variation is shown in T a b l e V I I . In all cases, trees 
I and 2 of the same variety and block were as nearly alike in size, crop 
and in other respects as could be selected. Y e t the total blemishes on Ben 
D a v i s tree I, block I, was 4,340 or 54.7 per 100 apples, whi le on tree 2, 
they totalled 2,476 or 39.4 per 100 apples. A greater difference is shown 
between R o m e Beauty trees 1 and 2 of the same block, tree 2 showing a 
total of about four times as many blemishes as tree 1. Ben D a v i s tree 
2, block 2, shows a total of 5,430 blemishes, while tree 1 shows 2,197, and 
the tree carrying the most fruit had the highest percentage of w o r m y and 
blemished apples. A like variation is shown thruout the data. 

I t is true that the percentage of free and w o r m y apples determines, to 
a large extent, the commercial value of a crop, but it is believed that wi th 
the varied condition of codling moth infestation that exists even in a single 
orchard, that they may not represent the true results obtained f rom a spray 
method or practice. T h e y may be even misleading to the extent that grow-
ers are continually adopting methods and ideas advocated that apparently 
give good results but possibly have never been tested under severe codling 
moth conditions to determine their real merits, or their eff iciency has not 
been accurately determined where they have been tested. 

I t is thot that at least a large percentage of the stings come from the 
worms being poisoned, but only after they have eaten enough to blemish 
the apple. T h e r e are f e w stings on unsprayed fruit . O n sprayed fruit 
they are in direct proportion to the infestation and kil l ing ef fect of the 
poison. J u d g i n g f rom several seasons' counts made in dif ferent sections of 
the state, a fair w a y of judging the efficiency of any spray practice may 
be by comparing the live w o r m s entering the fruit wi th those that are 
killed as w o u l d be indicated by the stings. T h i s has been done in efficiency 
N o . 1, T a b l e s I I , I I I , I V and V . I t is realized that with certain varieties 
having a very delicate skin a larger percentage of the worms that are killed 
make stings but, also, a larger percentage is not killed and makes 
worms, this keeping the ratio the same. T h e reverse is true with tough-
skinned varieties. T h e efficiencies indicated are probably not the true 
efficiencies and might better be called by another term, but they probably 



C O L O R A D O E X P E R I M E N T S T A T I O N 2 7 

give the di f ferent blocks a more correct ranking according to the results 
obtained than do percentages of clean or w o r m y fruit , and also better than 
efficiency percentages based upon comparisons wi th unsprayed checks as 
efficiencies 2 and 3 are obtained. 

T a b l e s I I , I I I , I V and V give the percentages of w o r m y and free 
fruit, also three methods of judging the results obtained f rom the use of the 
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TABLE V. Tabulation of results of fruit examinations made in Block 4. Five-
spray schedule—calyx spray, 2 cover sprays for each brood of larvae. Soap used as 
spreader. 
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di f ferent schedules known as efficiences I, 2 and 3. T h e s e are as f o l l o w s : 
E f f i c i e n c y I — A direct comparison of the worms killed on a given tree 

or block with the infestation on the same tree or block, taking the total 
stings and side worms as the idex of the infestation and the stings as the 
index of the worms killed.® 
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TABLE VI. Tabulation of results of fruit examinations made in unsprayed block. 

E f f i c i e n c y 2 — A direct comparison of the w o r m y apples on the sprayed 
tree or block w i t h the w o r m y apples on a check, which may or may not be 
typical of the orchard or similar in infestation to the count trees. 

E f f i c i e n c y 3 — A comparison of the total worms developing upon the 
sprayed tree wi th the total developing upon a check. 

A f t e r using the three methods upon data collected in different sections 
and under varying degrees of infestation, it is felt that eff iciency I gives 
a more accurate comparison of the results obtained than do simple per-
centages of w o r m y or clean fruit or eff iciency 2 or 3. 

T h e value of comparing results by the eff iciency method rather than 
by comparing w o r m y apples or free apples is indicated by studying results 
obtained on the Ben D a v i s in blocks I and 2. Block 2 shows 10.5 percent, 
of the harvest fruit w o r m y , while block 1 shows 5.24 percent. Y e t , con-
sidering the fact that block 2 shows 82.24 blemishes for 100 apples and 

*Used by the senior author 1916 on data collected in Stapleton orchard, Palisade, Colo. 
A similar method is suggested by A. L. Melander, "An Index Number for Rating Codling 
Moth Treatments," Journal of Economic Entomology, Vol. 13, No. 6, Page 456. 
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block I, 48.02, the eff ic iency as shown on the total seasons' fruit is 74.38 
and 74.28 respectively, slightly in favor of the block showing the most 
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TABLE VII. Tabulation of results of the examinations of fruit from individual 
trees in Blocks, 1, 2, 3, and 4. 

w o r m y apples. T h i s difference in infestation must have been due to con-
ditions f rom the previous year and not to results obtained in control l ing the 
first brood, as block 2 had received t w o first brood cover sprays whi le 
block 1, which showed the lightest infestation, had received one. A g a i n , 
the harvest count Romes in block 4 are 3.05 percent, w o r m y , those in 
block 3, 2.92 percent, w o r m y and the total seasons' count for block 4 is 
67.92 percent, free f rom blemishes, while those of blocks 3 are 75.57 
percent, free, yet, when infestation is taken into consideration, greater 
eff iciency is shown in block 4. 

In comparing the 5-spray schedule as represented by block 3 and 4, 
the latter having linseed oil-soap added as a spreader, it is noted that the 
results are in favor of block 3, when compared on the basis of percentage 

•of total fruit injured, in case of the Ben Davis , the dif ference being as 
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much as 14 percent, while, if compared on the basis of eff ic iency I, the 
results are in favor of block 4, even tho it showed a considerable heavier 
infestation. 

O n the basis of w o r m y and free fruit, the data would indicate that, 
w i t h a 4-spray schedule much better results are obtained when one cover 
spray is used on the first brood and t w o on the second, than where t w o 
are used on the first and one on the second, yet, on the basis of Ef f i c iency 1, 
there is little difference. 

T h e r e is a greater variation of the percentage of injured fruit from 
the di f ferent trees of a block than there is of the eff iciency of controll ing 
the insects on these trees that were handled alike. 

SUMMARY 
1. T h e data and recommendations apply especially to D e l t a C o u n t y 

conditions, but wi l l apply quite generally to all other sections except the 
l o w e r G r a n d V a l l e y where they can only be used in a very general way . 

2. In Paonia, the codling moth goes thru one complete generation 
and f r o m 20 to 40 percent, go thru a second. 

3. T h e development and activities of all stages of the insect are 
closely correlated w i t h the temperature. 

4. T h e difference between the time of appearance of a certain stage 
of the insect in 1 9 1 7 and 1 9 1 9 was 20 days. 

5. T h e average time for the development f rom egg to egg at Panoia 
was, in 1918, 61 .29 days; in 1919, 48.11 days and in 1920, 54.89 days. 

6. Spray dates to be accurate must be based upon seasonal l ife history 
studies. 

7. Spraying with arsenate of lead is the most effective means of 
control. 

8. L a c k of thoroughness in spraying is a very important factor in 
poor results obtained by many. 

9. T h e use of bands and the picking and destroying of w o r m y apples-
are valuable means of control. 

10. U n d e r certain conditions, 3, 4- and 5-spray schedules are recom-
mended. Occasional ly a sixth application may be profitable. 

1 1 . T h e calyx application is considered essential. 
12. T h e fruit grower can establish spray dates fairly accurately by 

making certain simple studies of the insect. 
13. Unsprayed trees showed 12.14 percent more w o r m y apples above 

12 feet than below. 
14. W h e r e the 4-sprav schedule was used as a calyx application with 

one cover spray on first brood and t w o 011 second, better results were 
obtained than where used as calyx application with two cover sprays on 
first brood and one on second. 

15. Five-spray schedule gave better results than either of the 4-spray 
schedules. 

16. T h e results from the use of a soap as a spreader did not j u s t i f y 
the expense. 

17. Less eff iciency in controll ing the worms was obtained in parts o f 
the tree above 12 feet than in the lower parts. 
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18. T h e codling moth can be controlled wi th less d i f f i c u l t y on the 
W i n e s a p apple than on Ben D a v i s and Rome Beauty . 

19. T h e w o r m y fruit on one block of the W i n e s a p was reduced to 
. 12 of one percent. 

20. In a wel l sprayed orchard, the greatest commercial loss is caused 
t y "st ings." 

21 . V e r y f e w stings are found on unsprayed fruit . A large percent-
age of the stings are caused by the small larvae eating enough of the f rui t 
to make a blemish before they are killed by the poison. 

22. T r e e s in any orchard may vary a great deal in codling moth 
infestation. A limited number of " c o u n t " trees may not show the true 
codl ing moth infestation. 

23. A comparison of w o r m y or free apples may not be an accurate 
basis for j u d g i n g the value of a spray schedule or practice. 

24. A comparison of the live larvae on a tree or block with the num-
ber of larvae killed, as indicated by the stings on the same tree or block 
m a y be a fair w a y of rating the value of the spraying practice. 




