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INTRODUCTION

The apple is the most important pomological fruit in Virginia.

Commercial apple harvest is planned to obtain as much fruit color

as possible and yet keep drop losses to a minimum. Harvesting

this crop at optimum maturity and yet before it falls to the ground

is one of the most difficult problems which has confronted the apple

growers.‘
i

1 X

The tendency of apples to drop, which is generally a character-
i
istic of early ripening varieties, also frequently occurs with a

i number of our important mid-season and late apples. _As the apple

approaches the proper maturity and color for harvesting, the danger

of dropping and much loss becomes more and more acute. With some

· varieties, such as Stayman and Winesap, a disastrous drop may occur

almost overnight. On the other hand, Mclntosh, a notorious drop-

per in many northern fruit sections, may fall steadily for several

weeks prior to harvest.

In recent years, many orchardists have been using hormones to

hold the fruit on the tree until it is harvested. Naphthaleneacetic

acid (NAA) was the first hormone used for this purpose, but there y

were several difficulties encountered in the use of such sprays.

The major handicap was its limited period of effectiveness, usually

from 10 days to 3 weeks, depending upon the variety. This necessi-

' tated rather exact timing of the applications with repeated appli-

cations also being required for some varieties. It was also 4
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. necessary to apply the hormone during periods of high temperatures,

such as 75 °F. and above, to obtain maximum effectiveness, which

g limited its use on late season varieties.
To overcome the limitations of NAA, a new hormone was tested in

1945 (6). This hormone, 2,4-dichlorophenoxy acetic acid (2,4-D) had

both an increased duration and intensity on drop control of some

varieties, but it was only effective on certain varieties.

In 1951 another stop drop hormone became commercially available
(

to fruit growers. This new hormone, 2,4,5-Trichlorophenoxypropionic
’ acid (2,4,5-TP), was effective over a longer period of time than NAA.

However, some research workers found this new material to have an _

increased ripening stimulus on some apple varieties. Research workers

in New York (69) have done experimental work with Maleic Hydrazide-30

_ in combination with 2,4,5-TP in an effort ot retard any ripening effect.

The most recent hormone to be used to control preharvest apple

drop is 2,4,5-Trichlorophenoxyacetic acid (2,4,5-TA). The effective-

ness of this hormone is similar to that of 2,4,5-TP. 7
7 Conflicting reports have been made concerning the effect of

(

2,4,5-TP on apple maturity. Also information was insufficient to

determine the benefit of combining Maleic Hydrazide with 2,4,5-TP

to reduce or increase its ripening effects. Data pertaining to the

use of 2,4,5-TA for drop control are also very limited. In view of

· these facts, it was decided to made a study of these hormones on
' four leading apple varieties grown under Vriginia conditions.

· In this experiment, preharvest sprays of 2,4,5-TP, combinations



8.

of 2,4,5·TP mdth Maleic Hydrazide·40, and 2,4,5-TA were applied to

Starking, Golden Delicious, Winesap, and Stayman apple trees in the

fall of 1952, to determine their influence on the preharvest drop,

maturity, and storage life of these apple varieties.

Many naturally occurring or synthetic organic substances

regulate physiological processes in plants. These substances, active•
in minute amounts, have been termed hormones. Synonymous terms often

l
used to designate hormones regulating plant process are plant hormones,

l

growth hormones, growth substances, and growth regulators. Some of

the synthetic hormones only are discussed in this thesis.
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REVIEW OF LITERATURE

Effect of Hormones on Control of Apple Drop

1. Naphthaleneacetic Acid (NAA) V

Gardner, Marth, and Matjer (29), through experimental work in 1939,

found that naphthaleneacetic acid (NAA) could be successfully used in

reducing preharvest drop of apples. The effectiveness of the material,

as well as its duration of effect, varied considerably with variety.

They said its effectiveness might be due to the readiness with which

the fruit pedicel could be hit with the spray, because the hormone

was more effective on long stem varieties. They observed the greatest

effect of the material at or near the point of application, and since
it appeared not to be translocated to any extent from the leaves, they

stated that leaf coverage may not be particularly important.
‘ According to Batjer and Thompson (12), the foliage was the chief

· means of transporting the spray stimulus responsible for fruit drop

ycontrol. Their experimental work showed that thorough spray coverage
‘ was necessary to obtain the most effective results from hormone sprays.

They found that applications to fruit stem and cluster bases had little

effect on drop control. Vyvyan (85) reported the seat of action of

NAA to be the fruit stalk. He also reported that high fertility makes Ä
drop control more necessary. (

According to Batjer (3), NAA should be applied at 75 9F. or higher *

temperatures. He found that lower concentrations could be used when g
l

applied at a high temperature. When applied at midday, NAA i
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l
Enzie and Schneider (26) found the material effective on Stayman at

least 15 days. They found that the second application was not as

effective as the first, which might have been due to the cooler

weather which existed when the spray was applied. According to studies

in England by Vyvyan and Barlow (86) the hormone was effective on

Cox's Orange Pippin when applied in a June cover spray.

Mitchell, Toenjes, and Hamner (57) found that conventional and
q'

aerosol applications of NAA were effective, but that a dust applica-

tion was not. They stated that the dust might have been more effec-

tive if applied when the trees were wet or as a wet dust. Marth,

Betjer, and Moon (51) stated that dusts applied in the early morning,

when there was a heavy dew, were effective. They also found aerosol

applications to be effective.

Hamner and Rasmussen (35) made successful applications of NAA

with a fog machine, but stated that the applications responded to

· the slightest air currents and drifted. Thomson and Batjer (83)

found that airplane applications were not as effective as conven-

”tional means. Their experimental results showed that NAA, applied

to the spur leaves only, delayed fruit abscission. Barlow (2)

reported that rain following the hormone spray application reduced

its effectiveness.



2. 2,4-Dichlorophenoxyacetic Acid (2,4-D)

In search for a hormone with a longer period of effectiveness, t
Q

Batjer and Marth (6) found that the effectiveness of 2,4-dichloro-
Q

phenoxyacetic acid (2,4-D) lasted much longer than NAA. Preharvest ‘

sprays of 2,4-D by Stewart and Parker (77) reduced drop of grape-
Q ‘

· fruit for a period of 26 weeks. They found its effectiveness to be
Q

directly proportional to the concentration used.
Q

Batjer and Thompson (10) found that it takes longer for a

2,4-D application to become effective than it does for NAA. Be-

· cause of this factor, they thought it might be possible to combine
U

it with a late cover spray on Winesap. They found (ll) applications

in August were more effective on Winesap than latter sprays. They re-

ported that 2,4-D should not be applied with oil sprays during high

temperatures because of greater absorption and subsequent injury

to the tree. Harley et. al. (38) found that July applications on
Q

Stayman were not as efficient as later preharvest sprays. They

also reported that a heavy rain one hour after the application

reduced the effectiveness of the material.
Q

Teske and Overholser (79) reported injury to Stayman leaves ‘

when 2,4-D was applied at approximately ten parts per million (PPm).

They found that the leaves had a greater lack of development at
Q

their apex and were of variously distorted forms. Harley (36)

reported that if the growth substance was applied at a concentration

at or below l0 ppm., it might not give permanent injury. He stated
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that when an attempt was made to injure the trees with high concen-
l

tration, only Stayman and Winesap were injured. No injury occurred ·

on Delicious, Rome, Stark, or Arkansas. He reported that 2,4-D could

· be applied with Bordeaux sprays in August with only negligible injury.

Moon et. al. (60) also found that, when applied above lO ppm, 2,4-D h
caused injury to the new foliage in the sucoeeding year. They also

reported that the spray gave some drop control effect in the follow-
l

ing year, but that it was not so effective as the previous year.

"« ‘ Edgerton (22) reported 2,4-D to be effective on Stayman and

— Winesap but not Mclntosh. Tukey and Hamner (84) found that a single

aerosol treatment caused Kendall to adhere well to the tree. Teske

_ (78) stated that the hormone was also effective on Bonum. Myvyan
L

and Barlow (87) reported 2,4-D to be effective over a long period
n

of time on Bramley's Seedling. Murneek (61) however reported that

_ the material had no merit for Jonathan. Harley et. al. (39) also

found the growth regulator not effective on Delicious, York Imperial,

* and Golden Delicious. _ V

· 3. 2,4,5-Trichlorophenoxypropionic Acid (2,4,5-TP)

According to Hoffman and Edgerton (45), 2,4,5-trichlorophenoxy-

propionic acid (2,4,5-TP) has shown a long period of effective drop
r

control on apples. A short period of effectiveness was one of the q
r_

‘
limitations of NAA. Horsfall (48) also stated that applications of

l 2,4,5-TP did not need to be timed as closely as NAA. Mattus (53)
J

reported that one application will usually last about four weeks.
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'Murneek (62) stated that, since the hormone was effective over a long

period of time, one application was usually effective. rDavidson·

(14) reported that varieties subject to heavy dropping ned two

applications if the first is improperly timed or harvest is delayed.

According to Hoffman and Edgerton (47), 2,4,5-TP compared with

NAA seems to exert a greater intensity of effect as well as a longer

period of effectiveness. They stated (46) that it provides insur-

. ance against sudden run-out or loss of effect. Serr and Forde (68)

found that 20 ppm delayed dropping of almonds.
l

‘ Batjer and Rogers (9) stated that 2,4,5-TP become; effective
V

in three to four days. They also found (8) that it waseffectivesix

to eight weeks in Washington, but that it_was best to apply it
‘ 25-35 days before harvest. They found that the drop control effec-

(

· · tiveness increased when the concentration of the application was

raised from 10 to 20 ppm. Southwick et. al. (75) found that, if
‘ (

2,4,5-TP was applied four to five days before NAA at 20 ppm, it

was superior for drop control of Mclntosh. They also found that

if‘2,#,5-TP was applied two weeks ahead of NAA, it was no better.

Thompson (80) found that 5 ppm was insufficient and 10 ppm did not

_ give adequate drop control on late varieties. V
xi

Edgerton and Hoffman (24) found 2,4,5-TP to be the most effec-

tive drop control hormone for Mclntosh. According to Davis (16),

2,4,5-TP gave excellent control of preharvest drop, but was not

effective on over-vegetative Mclntosh. Erickson et. al. (27)r

found the hormone to effectively reduce preharvest drop of Delicious
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S ‘and Rome Beauty in Southern California. Hoffman (42) reported the

material to be effective for many varieties while 2,4-D is only

effective on certain varieties.
”

Hewetson (40) reported that 2,4,5-TP could be applied in

‘ concentrate sprays with little difference between 2x and 3x concen-

W) trations. He reported no visible signs of foliage injury. Thompson °

(81) stated that concentrate sprays appear feasible from his exper· _

imental results. He found that the temperature at the time of . ‘

application was not a factor in the effectiveness of the hormone.

He also found (82) that, when applied one month before harvest,

2,4,5-TP was compatible with DDT, DDD, and parathion with no
A

reduction in preharvest drop control.

According to the Dow Chemical Company (17), the influence of -.

the hormone is affected by several factors. The weather, such as

rainfall and temperature, during the spray application and the

days immediately following may be important.» Healthy foliage

and good tree vigor are necessary for maximum effectiveness. The

effectiveness of the hormone is influenced by the presence and

availability of soil mbisture and nutrients. There is also a Y

i
difference in varietal response.

h

4. Maleic Hydrazide

Maleic Hydrazide is not a stop-drop hormone and has not been

used for that purpose. lt has been applied with other stop-drop

hormones as a metabolic depressant.
’
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5. 2,4,5-Trichlorophenoxyacetic Acid (2,4,5-TA)

Hoffman (43) reported 2,4,5-trichlorophenoxyacetic acid (2,4,5-TA)

to be effective over a long period of time and did not seem to run out
(

like some other hormones tested. Southwick (74) also found this to

be true, but stated that over a short period of time 2,4,5-TP was
u

·
superior to 2,4,5-TA.

„)

According to Marth et. al. (52), 2,4,5-TA applied at 200 ppm

I gave injury to the foliage and also to next year's shoot. Applications

of 100 ppm gave injury to the foliage of summer varieties. Roberts

and Hansen (65) also reported some tree injury due to the use of the
l

' A hormone. (Stewart and.Hield (76) found that the hormone was effective Q
in reducing lemon drop. They stated that the hormone should be

( applied between the flushes of growth to prevent leaf injury.

Batjer and Marth (6) found 2,4,5-TA to be a poor hormone for

controlling the preharvest drop of Winesap. Hoffman (44) reported

that the hormone will control drop just about as well as 2,4,5-TP on

Early Mclntosh, Mclntosh, and Delicious.

Effect of Hogmones on Fruit Maturity

1. Naphthaleneacetic Acid (NAA)

According to Haller (33), applications of NAA preharvest sprays

had no effect on firmness, decay, breakdown, or scald of Delicious,

. Rome Beauty, Stayman, York Imperial, Jonathan, or Starking in storage.

Vyvyan and Barlow (88) observed no detectable effect of NAA sprays on .

the behavior of Cox's Orange Pippin in storage. Vyvyan et. al. (89)
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found the hormone to have no effect on the keeping quality of Conference

pears. ·

Smock and Gross (72) found that NAA sprays may directly stimulate

the respiration and ripening rate of apples. This effect varied with

season, variety, concentration of hormone application, number of appli-

cations, and interval between spraying and harvesting. According to
' Batjer and Marth (5), Williams apples may become overripe if left

on the tree too long after spraying. They observed Stayman to be highly

colored one month after spraying. They also found watercore to be a

serious factor on Stayman and Delicious becoming evident one week after

harvest. Batjer and Moon (7) found NWA to have a direct stimulatory r

effect on the maturity of summer varieties of apples such as Close, ‘

Williams, and Duchess of Oldenburg. They stated that this may be due

» to their softer nature and limited keeping quality. They are probably

also affected by the high temperatures which prevail when such varieties

reach maturity. While there was a difference in drop it was not

sufficient to account for large differences in maturity. No direct

effect was observed on Delicious, Jonathan, or Rome Beauty.

According_to Gerhardt and Allmendinger (30, 31) fruit increases

in weight two to three per cent daily at harvest time, but if left

on the tree after the normal picking period to obtain an increased

weight, the fruit will ripen faster. No increase in ripening or

impairment of storage quality could be attributed to the effect of—.

the” NAÄ spray on Delicious and Winesap, when harvested ten days

to two weeks following the date of its application. Delayed harvest
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obtained by using the hormone to keep the fruit on the tree longer.

The Dow Chemical Company (18) stated that the earlier the

application is made, the greater the effect on color improvement.

According to Davidson (14), 2,4,5-TP should be applied ten days

to two weeks before dropping is anticipated to improve color of early

A varieties and three to six weeks before the expected dropping of

late varieties. Horsfall (48) stated that color responses are not

likely unless fruit set is normal or well thinned. Sunlight is

required and the trees must be open and well pruned. He also pointed

out that sprayed fruit, on approaching maturity appears to become

overripe in a shorter period of time. Southwich et. al. (75) found

that in general the earlier the hormone was applied, the greater was

its effect on hastening maturity and gound or surface red color.

Varieties varied in ripening and coloring responses due to differences

in orchards and in time of application.

Southwich (73) stated that 2,4,5-TP at times stimulated ripening

and color of Baldwin and Golden Delicious. When used to ripen fruit

early, it may decrease the fruit size. Overripeness, watercore, and

increased cracking may also result. According to Lott and Rice (50),

I all varieties of apples, that normally mature before September, became

soft and started to breakdown without exhibiting the other character-

istics of maturity, when sprayed with the stop-drop hormone. However, In
Duchess and Wealthy developed more red color than normal. The

Transparent type varieties cracked on the tree, and cracks occurred on
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Early varieties responded more quickly to the hormone sprays, but the

advance in their ripening date was less. Batjer (4) reported that the

hormone resulted in increased color at the expense of increased maturity

and watercore.

~Accordingto Harley et. al. (37), 2,4,5-TA caused an early devel-

opment of red pigment in the fruit, which was a result of maturation

rather than induced coloration. They stated that the yellowing of the

foliage may be an expression of leaf maturation rather than, or in

addition to, the toxic effects of the chemical. There was a variability

~ in the degree of response by individual fruits, which appeared to be

the result of the hormone influence remaining localized. Dunn (21)

also reported 2,4,5—TA to mature and ripen apples on the tree five to

30 days earlier. He stated that the influence of the hormone remains

localized with the stimulus moving only a short way.

~ (Allen (1) found that Barlett pears, receivinc preharvest sprays

of 2,4,5-TA at 50 and 200 ppm, respired faster when held at 70°F. after

harvest. The influence was only slight when held at 43°F. for ten days,

but when transferred to 65° for ripening the fruit receiving the higher

concentration respired most rapidly and reached its climacteric peak

in three days.

Southwick (74) found that 2,4,5-TA did not hasten ripening or red

color development as much as 2,4,5-TP on Mclntosh. Hoffman and ·

Edgerton (47) reported 2,4,5-TA to give less ripening than 2,4,5-TP on

i Mclntosh, but found no significant difference between any treatment.

Smock et. al. (70) observed that 2,4,5-TP softened Mclntosh one and one
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V each tree.· ln order to obtain enough desirable trees, it was necessary
h

to use both Blaxtayman and regular Stayman. Therefore there were
l

three replicates of Blaxtayman and three of regular Stayman.

_ Spraying - „

" The trees were sprayed in 1952 about one month before the expected

harvest date. The sprays were applied on days when the weather was
U

l
favorable and with anticipated good weather for the next day. Sprays

l

- were applied in the dilute form from the ground using brooms. The
l

trees were oversprayed to insure adequate coverage. ‘

The Starking, Golden Delicious, and Winesap were sprayed with

2,4,5-TA at a concentration of 15 parts per million (PPm). They

received sprays of 2,4,5-TP at concentrations of 10, 15, and 20 ppm.

Combination sprays of 20 ppm 2,4,5-TP with 100 and 300 ppm MH-40 l

were applied to the Starking and Golden Delicious. The combination

sprays applied to the Winesap contained only 15 ppm 2,4,5-TP with each

of the respective MH-40 concentrations. The Stayman were sprayed with,

20 ppm 2,4,5-TA. The 2,4,5-TP was applied at concentrations of 15, 20,

and 25 ppm. The combination sprays applied to the Stayman were the ’

Y same as those received by the Starking and Golden Delicious. This made

‘ a total of seven treatments for each variety including the control lot.
U

p Gathering Drop Data.

. One week after the hormone sprays were applied, all the fruit

·
l

on the ground under the trees was removed. Generally from the ninth·

iday after spraying until commercial harvest, the drops were picked up

and counted at two day intervals, unless the dropping was no nearly

nil as to make it impractical. On days when the maturity samples _
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were picked, or on days in close proximity to these days, the drops ‘

were tested with a Magness-Taylor fruit pressure tester so that the

firmness of the drops could be compared with the firmness of the

samples removed from the trees for maturity tests. When the number

of drops per tree exceeded 20 apples, only 20 apples picked at

V random were tested. Only fruit over 2 1/Ä inches in diameter was
‘

. counted, and all fruit showing decay was eliminated from the drop - .

counts. The amount of fruit knocked off during harvest was also

counted and recorded.
l

— Obtaining Maturity Samples f

‘ On the day the fruit was sprayed and at weekly intervals until‘

commercial harvest, samples of apples were picked from the outer ’ ~

V periphery of the trees for making maturity tests. About 22 apples J V
were picked from each tree with about equal amounts from each

quarter of the tree. The apples removed were about the average size

of the fruit on the trees, and were located in an area two to seven

feet from the ground. The samples were placed in paper bags and
A

put into the V. P. I. cold storage at Blacksburg, Virginia. They

were tested at the earliest date possible to determine the effect
of the hormones on the maturity of the apples. The temperature of

the storage room was 40°F. Vi Testing Matumity Samples _ l
With the exception of the Winesap and Stayman, the maturity

samples were usually tested within a day or two after they were '



29 °
O

picked. The Winesap and Stayman samples remained in cold storage

about a month after commercial harvest before being tested.

, Twenty apples were tested from each lot, the extra apples having
.‘

been picked as insurance against defects not noticed at harvest and

which would make them unsuitable for testing. The apples were tested

for size, surface color, ground color, firmness, and per cent soluble

solids.
‘

The average size of the fruit was determined by using a John Bacon

° alumimum sizing ring. The surface color or red coloration was estimat-

ed for each apple to the nearest l0 per cent of red color coverage.

The ground color or green to yellow under color was determined by

using the California State Department of Agriculture Standard Color _

Chart for Maturity of Bartlett pears.

The firmness of the fruit was determined in pounds pressure

through the use of a Magness-Taylor pressure tester with a plunger

seven-sixteenths of an inch in diameter and having a penetration of
U

five-sixteenths of an inch. One puncture was made on the unblushed
S

side of each apple from which the peel had first been removed. The

per cent soluble solids was determined after stirring the juice

obtained from the 20 apples punched in pressure testing. The read- °

ing was made with a Bausch and Lomb juice refractometer.
S

i Obtaining Samples For Storage g
The two samples of about 22 apples each were also picked from each

tree near the time of commercial harvest in order that the effect of
the hormone on the storage life of the fruit might be studied. The g
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apples were harvested in a manner similar to that used for obtaining

the maturity samples, and were placed in the V. P. I. cold storage

at Blacksburg, Virginia at a temperature of 32°F. Two samples were

Q obtained from each tree so that it would be possible to make storage l
tests at two different times.P

Obtaining HarvestYieldsSince
the per cent drop is calculated on the total yield of the

· tree, it was necessary to determine the approximate amount of fruit

on the tree at commercial harvest. The fruit was harvested commer-
cially and the boxes kept separately by trees. The number of apples

larger than 2 1/Ä inches in diameter were counted for two boxes from

. each tree and the average computed per box. This average was then
V

Q _ multiplied by the total number of boxes of apples picked from each

tree to determine the total amount of fruit in the commercial harvest.A
The total plus the number of apples dropped, the number of apples

picked for maturity tests, the number of apples picked for storage.

tests, and the number of apples knocked off during harvest was the

total used as the total yield of each tree, which was used to compute

the per cent drop per treatment.

Testing Storage Samples P „
The samples in storage were removed at two different times, the

second sample being removed at a period judged to be near the end of

its storage life, and tested for ground color, firmness, per cent

soluble solids and scald. Observations were also made on the number
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_ VI ·—

_ PRESENTATION OFRESULTS„

Starking Drop Results

The Starking were sprayed August 14 and all the dropped fruit under

—
V

the trees was removed on August 21. On August 23 the drops under each

.
A

tree were picked up and counted. This was done about every two days d

thereafter until the first spot pick on September 9, 26 days after
— the sprays were applied. Records were also kept of the amount of fruit

that dropped between the first and second pick and between the second ·

spot pick and final harvest. '

The cumulative per cent drop for Starking is shown in Table I.

The per cent drop for the second spot pick was based on the amount

of fruit remaining on the tree after the first spot pick. The per

cent drop at the final harvest is based on the amount of fruit remaine
U

t
l

ing on the tree after the second spot pick.
V

According to Duncan's method of the multiple comparisons test

4 (19, 20), all the spray treatments differed significantly at the 5

and 1% level from the check lot, but there was no significant differ- (

ence between any of the spray treatments at either level.) This

comparison was made on the results to the first spot pick only.

_ Gplden Dellcious Dpop Results · ° -
The preharvest sprays were applied to Golden Delicious August 25.

The drop data was obtained in a method similar to that used for the

u Starking. The last drop observation was made September 23, 29 days
‘ after spraying, and one day before the entire crop was harvested.
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‘ The multiple comparison test showed no significant difference
„

(
between any of the treatments at either the 5 or 1% level. (Table II).

Winesap Drpp Results _

The hormone sprays were put on Winesap September 18. The drop
records were obtained in a manner similar to that used for Starking
and Golden Delicious. The last observation on drop was made on
October 13, 25 days after the sprays were applied when the entire

’ crop was harvested.
T

The multiple comparison test (Table Ill) showed that the 2,4,5-TP
‘ sprays and the combination sprays of 2,4,5-TP and MH-40 differed

significantly from the 2,4,5-TA or check lots at the 5 and 1% levels.
The 2,4,5-TA also differed significantly from the check at the same
levels. However, at these levels there was no significant difference

~ between any of the 2,4,5-TP or combination

sprays.~StaypanDropResultsThe
hormone applications were made on the Stayman September 4.

On September 10 all the dropped fruit was removed from under the trees.
. The first drop observation was made on September 12 with records being

obtained to harvest in a similar manner to that·used for the other
varieties, except that fewer observations were made at first because
of the small amount of dropped fruit. The last observation was made A‘at harvest, 48 days after the materials were applied.

_!
On October 18, 44 days after spraying, all the hormonetreatmentsdiffered

significantly from the check lot at the 5 and 1% levels A
(Table IV). On October 19 and 2O very strong winds were encountered
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— and the fruit drop increased greatly as can be observed in Table IV.

On 0ctober 22, 48 days after spraying, the fruit was harvested,

According to the multiple comparison test, there was no significant
A difference between any of the hormone treatments at the 5%Alevel. At· °

this level all the hormone treatments, except the 25 ppm 2,4,5-IP,

differed significantly from the check lot. At the 1% level however,

. only the 20 ppm 2,4,5-TA, the 15 ppm 2,4,5-TP, and the combination of

2,4,5-TP and 300 ppm MH-40 differed significantly from the check.
AThe

· hormone spray treatments did not differ significantly from each other

at either level.
A A

, * Knock Off During Harvest
A ~~

The effect of the hormones on the per cent of fruit knocked .

e off udring the harvest of the Starking, Golden Delicious, Winesap

and Stayman is shown in Table V. In most instances the hormone
treatments resulted in less fruit being knocked off during harvest

than on the check trees for each of the three pickings of the Starking.

In the Golden Delicious there was no difference between any of the

V treatments in the per cent of fruit knocked off during harvest. In

both the Winesap and Stayman the hormone sprays reduced the amount
' of fruit knocked off during harvest.

A

Starking Firmness A VA
The effect of the preharvest hormone sprays on the firmness of

Starking apples is shown in Table VI. The firmness was obtained at

the time the fruit was sprayed and about weekly intervals thereafter_

until the final harvest. L. S. D.'s indicate a significant difference
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at the 1% level between the check and 20 ppm 2,4,5-TP at the time

of application. No significant difference can be observed at the

first spot pick on September 9. The softening between the spray date

and the first spot pick is shown in the last column. A significant

difference in softening can be seen at the 1% level between the 20
‘ ppm 2,4,5-TP and all the other treatments.

Golden Delicious Eigmness

The effect of the preharvest sprays on the firmness of Golden
7

Delicious apples is presented in Table VII. L. S. D.'s show no

significant difference at the 1% level either at the time of application

of the sprays or at the harvest date. The softening of the fruit

between the time of spraying and harvest is shown in the last column.

Some spray treatments differed significantly at the 1% level from

the check in softening. At the 5% level the combination sprays were

significantly softer than the 15 ppm 2,4,5-TA and the 10 ppm 2,4,5-TP

treatments, while at the 1% level only the 2,4,5-TP and 100 ppm

MH-40 combination was significantly softer than these treatments.

winesap Firmness

Table VIII presents the effect of the hormone sprays on the

Winesap apples. The F test did not show significance for any of

the statistical evaluations. Since L. S. D.'s require a significant

F test, the treatments did not show any significant difference.

_ Therefore there were no real differences at the time of spraying or

at harvest, and as shown in the last column of the table, there is
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no significant difference at the 1% or 5% level in the softening

between September 18 and October 13.
’

· Stayman Eirmgess ,
I

.The effect of the hormone sprays on the firmnese of the Stayman ·
i

apples is presented in Table IX. '

Äll the Stayman samples were placed in storage and tested about

a month after harvest. The samples were stored at 38°F. and softened

before being tested. Some of the early maturity samples were as

soft or softer than the last samples to be picked by the time they

were tested. Therefore, the following method was used to determine

the effect of the hormone on fruit softening:
“The cumulative soften-

ing of the spray treatments compared with the check lot was deter-
A

~ mined by finding the difference in firmness of the spray lots on a

certain date compared with the check and adding or subtracting the

original difference compared with the check lot at the time of ‘

spraying (adding if the original value was a plus and substracting

if it waS a minus.).

From table IX it can be seen that all the 2,4,5-TP sprays and

the combination sprays resulted in·a considerable amount of fruit

softening. There was no difference between the firmness of the

2,4,5-TA and the check lots.
^·

-

„ Firmness of Drops.
”

To obtain more conclusive information as to whether the softer

fruit on the hormone sprayed trees was due to the falling of softer
I

fruit from the check trees, the drops from all the treatments were ‘ „
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I ,

4 punched on dates that corresponded as nearly as possible with the
l

dates on which the maturity samples were picked. The firmness of

these apples is presented in Table X. Because the Stayman and Winesap
l maturity samples were not tested until after each variety was harvested,

the samples softened in storage and could not be used in these com-
l

parisons. ·
G

g
. ‘ The firmness was about the same for the dropped and picked fruit

G
g in the check lot of the Starking, while the dropped fruit was about

one pound firmer in the sprayed lot. However the number of drops was

very small compared to the number of apples in the picked samples. In

_ Golden Delicious there was no difference between the firmness of the

dropped and picked fruit. However, in neither variety was the softer

fruit falling. ° ·

Starking Maturity Results

Some effects of the preharvest sprays on Starking maturity, other

than firmness are shown in Table XI. ·Little effect on fruit size, per
l

cent red coloration, or per cent soluble solids can be seen, by

observing these maturity indices at the time of spraying and at the °

' first spot pick. ·However, some of the sprays did have an influence

on the ground color of the fruit. The combination sprays had the

greatest effect on the ground color, increasing yellow ground color,

while the 2,4,5-TP sprays had a less noticeable effect, but which

increased with high spray concentrations.

, ”The Starking were picked commercially three times, two spot pickings
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TABLE X-Firmness of dropped and picked Starking and Golden
Delicious apples from check and hormone sprayed trees.
(Hormones sprayed prior to harvest included 2,4,5-TA,
2,4,5-TP, combinations of 2,4,5-TP with Maleic Hydrazide—40).

gtaggigg ° ·

Fruit Date °0HCK SERAYED .
b er ed served firmne s firmness

1 Drops 8523752. . 18.3 {23)* 18.6 {17) 1
Pigked 8921652 17,7 {120} 17.5 {720}
Drops 8 27 52 16.6 70 17.7 45
E1cggg 2522552 lg,6 {120} 16.5 {720}
Drops 8 28 52 { 16.5 39 17.8 51
P1g2eg §128[;2 16.g {122} lg.; {720}
Drops 9 4 52 16.2 43 16.9 95
i e 7 9 5 1 .1 12 8 720

Drops 958552 15.0 {69) „ 15.6 {45) _E P1cged 2§9[52 14,2 {120} 14,2 {720}_
Drops 9 16 52 15.0 35 15.5 25
Pickeg 9[15[52 14.2 {120} 14,5 {720}

Qoldgg Qe11c1ous

Drops 9/6/62 13.1 (63) 13.3 (196)Pigßed 958552 13.8 {120} 13,7 {7201
Drops 9 8.52 13.8 74 12.9 344
Picked 8 5 13 1 0 13.7 7 0

‘ 'Drops 9 10 52 14.7 64 13.4 345
Pic ed 8 52 13 20. 13 7 7 0
Drops 9 12 52 13.7 76 A 12.4 331)
Eigked 9§1;§52 13,9 {120} 13.1 {7201
Drops 9 14 52 14.2 61 ‘ 12.3 297
Pigged 9[1;[52 13,2 {120} 7 13,1 {720}

*Number in parenthesis designated the number of apples in sample.
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_ 49 '
and a final harvest, so that the grower could pick as much of the fruit

i
as early as possible with the desired amount of red color for the
early market. The final harvest was not made until 46 days after ‘

spraying. Some of the fruit had become very ripe by the final harvest

and cracked in the stem cavity. Table XI shows that the hormone
sprays increased the amount of cracking. Cracking was negligible

with the 2,4,5-TA and 15 ppm 2,4,5-TP sprays. The combination

e sprays and 10 and 20 ppm 2,4,5-TP sprays each resulted in over
l

3 per cent of cracked fruit. __ Golden Delicious Maturity Results
The results of the hormone sprays on Golden Delicious maturity, ~

other than firmness, are presented in Table XII. None of the sprays „

had any appreciable effect on fruit size, the per cent of the apples

. showing a red blush, or the per cent soluble solids. All of the spray

_ treatments resulted in increased ground color or increased yellowing
‘ of the fruit. The 2,4,5·TA and 10 ppm 2,4,5-TP sprays resulted in V

· a small increase, while the other spray treatments all resulted in ·

about the same amount of increase in the yellow color.
The sprays also resulted in a considerable amount of cracked and

rotted fruit at harvest time. The 2,4,5-TA and 10 ppm 2,4,5-TP sprays

resultedgin one per cent or less cracking. Cracking greatly increased«

with the higher concentrations of 2,4,5-TP and was severe in the com-

bination spray treatments.,
Wigesag Maturity Results l'

V Table XIII shows the effect of the hormone sprays on the size and per

cent soluble solida of the Winesap apples. The sprays were found to have
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little effect on either of these maturity indices.~
l

‘ ·
Stayman Maturiry Results

”

The effect of the preharvest sprays on the maturity, other than

firmness, of the Stayman apples is presented in Table XIV. The

hormone treatments had little effect on the size, per cent red coloration,

per cent soluble solids or the ground color of the fruit.
6

_ Starking Firmness In Storage
W

The effect of the hormone sprays on the Starking firmness during
' storage is shown in Table XV. One sample was tested 111 days after

being placed in storage and the second sample was removed from storage

for testing after 166 days in storage. _L. S. D. values showed some .

-
V

significant differences at the 5 or 1% levels. However, the F test

did not show significance. °This contradiction will be further clarified·

under the section on Discussion of Results. In this presentation
l

of results, statistical differences will be discussed only when the

F test showed significance.
l

_
n

p Golden Delicious Firmness in Storage

The effect of the preharvest sprays on the firmness of Golden
l

Delicious apples in storage is shown in Table XVI. The F test showed

no significance in the data for 101 days in storage. When tested after

131 days in storage the 10 and 20 ppm 2,4,5-TP sprays and combination

sprays were significantly softer than the check lot at the 1% level.

At the same level the combination sprays and the 20 ppm 2,4,5-TP spray

, were significantly softer than the 2,4,5-TA, 15 ppm 2,4,5-TP, and check

lots. The combination of 2,4,5-IP and 100 ppm MH-40 was significantly
6

softer than any of the other treatments at the 1% level after having

been in storage 131 days.
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TABLE XV-·Effect of preharvest sprays of 2,4,5-TA, 2,4,5-TP,
and combinations of 2,4,5-TP and on the firmness,in

‘ pounds,of Starking apples at harvest and during storage.
Harvested Sept. 15, 1952.

Treatment Conc. Sept. 15 Jan. 4* Feb. 28**

CHECK 6 —- 14.2 12.2 K 13.0

2,4,5-TA 15 14.2 12.2 12.9

2,4,5-TP' 10 14.9 11.9 13.0 1
2,4,5-TP 15 14.1 t 12.3 12.9

2,4,5-TP 20 14.4 12.0 12.5

2 4 5·TP 20 · A
üH:40 _ 100 14.9 11.8 12.8

2 4 5-TP 20300 14.4 12.0 12.9

L.S.D. at 5% Level 0.2 k 0.21-
I, L.S.D. at 1% Level 0.31- 0.21

*Jan.
4l-

111 days in storage
y **Feb. 28 · 166 days in storage

'
TF test does not show significance
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J TABLE XVI-Effect of preharve-st sprays of 2,4,5-TA, 2,4,5-TP,
and combinations of 2,4,5-·TP and -M!-I—4O on the ‘firmness,in
pounds, of Golden Delicious apples at harvest and during
storage. Harvested Sept. 24, 1952. y

Treatment Conc. Sept. 24 Jan. 3* ~ Feb. 2**

‘ CHECK —— 12.2 9.5 9.0 E A

_ 2,4,5-TA 15 11.5 9.3 8.8

2,4,5-TP 10 11.7 9.2 8.6
U

l

2,4,5-TP 15 10.7 8.9 8.7 —

~ 2,4,5-IP 20 , 10.4 8.6 8.3 .

2 4 5-TP20,;H:_4O
100 10.0 8.6 7.7 l

2 4 5é•TP 20
E

_ 10.7 8.9 8.3

L.S.D. at 5% Level 2.4+ 0.3+ 0.3+ + i
L.S.D. at 1% Level 3.21. 0..4T O,4T' T T .

e *Jan.. 3 ·· 101 days in storage
y **Feb. 2 -131 days in storage

4+F test does not show significance
«H-F test shows significance
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Winesap Firmgess In Storage 1

The effect of the preharvest hormone on Winesap.firmness during

storage is presented in Table XVII. The F test showed no significance for

Winesap firmness either after 90 or 195 days in storage.

· Stayman Firmness In Storage. ·

Table XVIII presents the effect of the preharvest sprays on the firm-

ness of the Stayman apples in storage. The F test showed no significance

, between any of the treatments after 85 days in storage. However, after .
.

'— 138 days in storage, all the treatments were significantly softer than the
.

. ' 2,4,5-TA lot at the 5% level. The F test was not significant at the 1%

level. The check, 25 ppm 2,4,5-TP, and 2,4,5-TP and 100 ppm MH-40 treat-

ments were also significantly softer than the 20 ppm 2,4,5-TP. The
.

2,4,5-TP and 100 ppm MH-40 was also significantly softer than the 15 ppm . ‘

.2,4,5-TP. A
„.

Stgrkigg Matgrity In Storage

I The effect of the preharvest sprays on the maturity of the Starking

apples, other than firmness, in storage is shown in Table XIX. There

were little differences in ground color between any of the treatments after
.

either lll or 166 days in storage. There were moderate differences in

per cent soluble solids between treatments at both test dates. It therefore
appears that generally the hormone sprays containing 2,4,5-TP had lower

.

_ soluble solids after storage than check or 2,4,5-TA sprayed fruit.

The values used to represent the scald on the apples were obtained by

multiplying the number of apples showing slight scald by the value of one,

the number rated as moderate were multiplied by two and those rated as severe



W

TABLE XVII--Effect of preharvest sprays of 2,4,5-TA, 2,4,5-TP,
_and combinations of 2,4,5-TP and MH-40 on the firmness,in
pounds,of Winesap apples at harvest and during storage,
Harvested Oct, 8, 1952,

. Treatment Conc, Oct, 8* Jan, 6** April 21**

CHECK ·-— V
16,4 15,7 15,4

2,4,5~TA 15 16,5 15,0 15,5

2,4,5-TP 10 16,1 15,4 14,9

2,4,5·TP 15 15,6 15,0 14,7

2,4,5-TP 20 16,2 15,8 15,1

läg 15,7 15,2 14,8 2

Qgßjjigw 3%,3 15,7 15,1 14,7

L,S,D, at 5% Level
at 1% Level 0,5.T* 0,5.*+ 2

T
*Tested Nov, 3 after 26 days at 38°F,

**Jan, 6_- 90 days in storage _
~*Apri1 21 — 195 days in storage

*+F test does not show significance
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three, and totaling the results and dividing by twenty (the number

of apples in the sample). The 2,4,5-TP treatments and the combination

treatments appeared to have a little less scald than the check lot
W

when tested after lll days‘in storage. There appeared to be less
W

W difference in the amodnt of scald between any of the lots when tested

after 166 days in storage.

_Goldgn Delicious Marurity In Storage
W

V

The effect of the hormone sprays on Golden Delicious maturity
I.

in storage, other than firmness, is presented in Table XX. There
W

was little difference in ground color between any of the treatments
W

.at either test date. The 2,4,5-TP lots averaged about 0.3% less W

soluble solids than the check or 2,4,5-TA lot. Some of the treat- · A l
ments had a very marked effect on the amount of rotting in storage.

The average for the two test dates indicated the amount to be .\

negligible for the check and 2,4,5-TA lots, but to be severe with

the 2,4,5-TP and combination treatments, the severity increasing

with the concentration of the 2,4,5-TP.
Winesap Maturity In Storage

‘

Table XXI shows the effect of the hormone sprays on the per cent

soluble solids of the Winesap apples in storage. The sprays resulted

in little difference in per cent soluble solids between any of the
W

treatments in storage. . _

Stayman”Maturity Ig Storage
W

Table XXII presents the effects of the preharvest sprays on the
W

maturity, other than firmness, of the Stayman apples in storage. There
W
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was little difference in ground color or per cent soluble solids

between any of the treatments at either test date. The scald

values were determined in the same manner as they were for the

Starking. There was little difference between any of the treatments
U

in the amount of scald, when tested after 85 days in storage• When

tested after 138 days in storage, the combination sprays appeared

to have a somewhat smaller amount of scald than any of the other

treatments. There appeared to be little difference between any ·
W of the other treatments in the amount of sca1d• .
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· A VII
DISCUSSION OF RESULTS

U

Both 2,4,5-TA and 2,4,5-TP gave satisfactory drop control

of Starking, Winesap and Stayman• However, the 2,4,5-TA spray was

not as effective on the Winesap as the other hormone sprays applied.

While the hormones appeared to result in some drop control of the

Golden Delicious, there was no statistically significant difference

in the cumulative per cent drop between any of the hormone treatments

and the check lot on September 23, 1952, 29 days after spraying.
l 4

Two methods were used to present the effect of the hormones on

the rate of xipening of the sprayed fruit. The customary method of

determining fruit softening due to preharvest sprays, which was used

. by the research workers in the literature reviewed, is to make a

pressure test on the fruit when harvested. In this study a pressure

test was made on the fruit when the sprays were applied and also

T when harvested. A third value determined from these two pressure

tests was the amount of softening during the interval between spray-

ing and harvest, Weekly tests were made to determine if and when

« any increased rate of ripening or fruit softening became evident.
I

When the actual firmness of the fruit at harvest was analysed

V statistically, no significant F test was obtained for Starking, '

Golden Delicious or Winesap. By using this method of presenting

only the firmness of the fruit at harvest, it would appear that
~

none of the hormone treatments had any significant softening effect
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on any of these varieties.
i

Unsprayed and 2,4,5-TA sprayed Stayman were much firmer at
harvest than fruit in any of the other treatments. A‘ By observing the firmness of the fruit at harvest, a_noticeable ‘

— difference was detected between the treatments in Golden Delicious
and Stayman. The firmness of the 15 and 20 ppm 2,4,5-TP and~
2,4,5-TP and 300 ppm MH-40 applications was 1.5 pounds or more softer 0

than the check fruit in Golden Delicious at harvest. The 2,4,5-TP p
and 100 ppm MH-40 fruit was 2.2 pounds softer. While these may not
be statistically significant differences, these data show that from
a practical viewpoint some of the hormone sprayed fruit was much

- softer at harvest. · '

The hormones also appeared to have a pronounced effect on the
ripening of Stayman. The application of 2,4,5-TP at 15 ppm resulted
in fruit 1.2 pounds softer than the check lot at harvest. The

A 2,4,5-TP sprays at both 20 and 25 ppm and both combination sprays ‘

resulted in a decrease in fruit firmness of 1.5 pounds or more.
The 2,4,5-TA sprayed fruit was 1.1 pounds firmer than the check
fruit at harvest. The étayman maturity samples were placed in ·

storage at 389F. until sufficient time was available to test the
l ,’

Vfruit. Since the final maturity picking on Stayman was tested about
Ia

month after harvest, some of the differences in firmness might
· be due to a continuation of the hormone softening effect in storage.

However, the haimane sprays seem to have resulted in large t
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° differences in fruit firmness. ·

The differences in the firmness of the spray treatments on

Golden Delicious and Stayman would appear to be of commercial 4
U

imortance for it is „known„ that a decrease of one pound in the

firmness of the apple is equal to a loss of one month's storage

life. These treatments would reduce the storage life of thesei

varieties one to two months. · r
G

The third value obtained in this study, or the amount of ·

_ softening between the time of spraying and harvest, was analysed
A

statistically for Starking, Golden Delicious, and Winesap. This
A

y

value should give a more accurate result of the effect of the
hormones on apple softening, because it considers the amount of

softening for each treatment from the time of spraying to harvest.
6

When the differences in firmness between the time of spraying

and harvest for Starking were evaluated statistically, significant

differences were evident at the 1% level. The application of 20

Q ppm 2,4,5-TP exhibited a significantly greater amount of softening

than any of the other treatments. Therefore, this method of

determining the effect of the preharvest hormone applications on, ·

fruit softening shows a significant effect while the customary
' method revealed no softeningeffect.A

statistical evaluation of the differences in firmness between
y the time of hormone application and harvest in Golden Delicious

revealed significant differences in the amount of softening in

„ different treatments of the 1% level. The 2,4,5-TP sprays at 15 .



— _ nniéßhéu Ü§l¤•mI"•;

and 20 ppm and both combination spray treatments resulted in a

significantly greater amount of softening between the time of

spraying and harvest comared to the check fruit. The combination

spray of 2,4,5-TP and 100 ppm M-40 resulted inaa significantly

· greater amount of softening during this interval than either the _ _

check, 2,4,5-TA or 10 ppm 2,4,5-TP treatments. This method of V
evaluating the effect of the hormone on fruit ripening revealed . ·

significant differences on Golden Delicious while an analysis of
A

the actual firmness of the treatments at harvest revealed no ‘

significantdifferences.None
of the methods of determining the effect of the hormones

on the ripening of Winesap showed any significant differences

between any of the treatments. It would appear that the preharvest

sprays resulted in very little if any ripening of Winesap.

The Stayman were not tested until after the crop was harvested. _
l

When·the samples, picked at the time of spraying, were tested, they

were about the same firmness as the fruit pick at harvest. Therefore
· no actual softening effect between the time of spraying and harvest V

l

f could be determined. p
i U

Any increased amount of softening in any of the varieties

studied appears to have been a direct effect of the hormones applied.

VThe firmness of the drops does not support the belief that hormone

sprayed fruit is softer because the sprayed trees hold the soft
‘ fruit on the trees while the check lots drop the soft fruit.

l
i

i
None of the treatments had any marked effect on fruit size,
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per cent red coloration, or per cent soluble solids at harvest of any

. of the varieties tested. The 15 and 20 ppm—2,4,5-TP applications
·

° and the combination sprays resulted in an increase in the ground _
6 color of the Starking and Golden Delicious at harvest. The hormones

had little effect on the ground color of the Stayman. l
6

4 The hormones resulted in cracking of the Starking and Golden ·

Delicious fruit at harvest. Only the 2,4,5-TA spray caused a.

_ lnegligible amount of cracking in both varieties. The 10 and 20 ppm

2,4,5-TP sprays and the combination sprays resulted in a considerable ,

amount of cracking in the Starking at the final harvest. In the

' Golden Delicious, the 15 and 20 ppm 2,4,5-IP applications and both

combination treatments resulted in a severe amount of fruit crack-

ing and rotting. This seems to be an indication that at certain _

concentrations, some of the hormones increased the ripening rate

„of the fruit. It appears that if the sprays are applied early, they.
' _may cause a further increase in the ripening of Starking apples.

‘ . None of the hormones increased the amount of softening in
L storage, as compared with the check fruit, in Starking, Winesap or

_ _ Stayman. All of the 2,4,5-TP applications, except the 15 ppm
1 L

concentration, and both combination treatments resulted in signif-

icantly softer fruit, as compared with the check lot, after 131

_ days in storage in the Golden Delicious. ,
Q

_ 0 Some of the L. S. D. figures given in the tables for the Y
firmness of the apples at harvest, and when tested upon removal from
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storage, indicate significant differences which were not discussed

with the respective tables, While the L, S, D, figures given may

4 indicate a significant difference, such a difference is not accept-

able as really significant unless a statistical analysis of the

A results gave a significant F test, Since L, S, D,'s presuppose a

significant F test, where the F test was not significant the

L, S, D, values were discounted,

I None of the hormones had any p;§n¤UnGéd· effect on the ground

color change in storage, The soluble solids for Delicious and

~Golden Delicious decreased somewhat in storage in the 2,4,5-TP
«

_ sprayed lots, _ ,
l

_

The hormones had Someir effect on the scald of the Starking

and Stayman apples, at times reducing the scald,
”

All of the 2,4,5-TP sprays and both of the combination treat-

ments resulted in an increased amount of decayed Golden Delicious

· fruit in storage, iThis would seem to be another adverse effect of

these hormones upon the maturity of this variety,
·

_ By totaling the cumulative per cent drop, the amount of cracked

· A fruit at harvest, and the average amount of decay in storage in the

Golden Delicious for 20 ppm 2,4,5-TP and both the combination

applications, it will be observed that with each of these treatments

at least one third of the crop was lost, Therefore, these three

spray treatments would certainly not be feasible for this variety,
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Maleic Hydrazide-40 was used in this experiment at two concen-

trations. The 100 ppm was employed to retard or decrease any ripen-
’ ing effect of the 2,4,5-IP. The 300 ppm was applied in an attempt ~

to increase the ripening rate or the sprayed fruit. In most in-

- stances, both concentrations resulted in an increased amount

offruitsoftening. It appears that possibly the proper concentrations

were not applied for Virginia conditions or that the sodium salt
I

does not have the same effect on apples as the diethanolamine

V salt used by Smock et. al. (70), or other factors such as season,.)

· I ‘ „ may have been responsible. „
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‘ i » SUMMARY
i

V
_A

·V Sprays of 2,4,5-TP and combination sprays of 2,4,5-TP and MH-40
V were found to effectively reduce the preharvest drop of Starking,

Winesap and Stayman apples. An application of 2,4,5-TA was effective .

V on the Starking and Stayman, but not as effective on the Winesap. V

None of the hormones gave a significant reduction in drop on the

Golden Delicious. 3
V

l

Some of the hormones had a direct effect on the ripening or soft-

V ening of the apples of some varieties. Starking sprayed with 20 ppm
· 2,4,5-TP exhibited a significantly greater amount of softening between l

V
V the time of spraying and harvest than any other treatment. Similar
h n

results were obtained with Golden Delicious with applications of 15 -

and 20 ppm 2,4,5-TP and combinations of 20 ppm 2,4,5-TP and 100 and
l

300 ppm MH-40 oompared with the control treatment. However, a ·
l statistical evaluation of the actual firmness at harvest of these

two varieties failed to indicate any significant difference between ‘

'. V ‘any of the treatments. Winesap showed no softening.
V

. Softening of Stayman indicated that the check or the 2,4,5-TA

· fruit was firmer than any of the other treatments, by about two pounds.V
_ The hormone applications of 2,4,5-TP and the combination sprays

4
increased the ground color of Starking and Golden Delicious at

l
harvest. The 2,4,5-TA had no noticeable effect on ground color.

V V None of the hormones had any marked effect by harvest on the size,

· per cent soluble solids, or red coloration of the varieties tested.
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The applications of 2,4,5-TP and the combination sprays generally

resulted in a considerable amount of cracked fruit at the final

· harvest of the Starking and Golden Delicious varieties.
i

Some of the hormones also resulted in an increased amount of

softening in storage of Golden Delicious and Stayman. The 10 and 20 -

ppm 2,4,5-TP and both combination sprays gave a significant difference

in fruit firmness in Golden Delicious. The 2,4,5-TA was firmer than ·

» any of the 2,4,5-TF treatments applied to Stayman. No significant
1

differences in firmness between any of the treatments were found with ’

1 — Starking and Winesap in storage. y
. None of the sprays had any outstanding effect on the ground color

l
_

vof any of the varieties in storage. They had no appreciable effect on .

”the scald of Starking or Stayman after removal from storage. The
1

per cent soluble solids decreased somewhat in the 2,4,5-TP treatments ‘

of Starking and Golden Delicious in storage. ·
A

All of the 2,4,5-TP sprays and the combination treatments resulted
' in a severe amount of decay of Golden Delicious apples in storage.4

The 2,4,5-TA application at 15 ppm resulted in no abnormal amount ‘

of decayed fruit of this variety in storage.!

From the results obtained, 2,4,5-TA appears feasible as a pre-

., harvest spray for Starking, Golden Delicious, and Stayman, but not for

Winesap. The 10 and 15.ppm’ Sprays gf 2,4,5-TP used in this study

gmight be satisfactory as a stop-drop spray for all the respective
T varieties tested. The 20_and‘25 ppm ‘sprays of 2,4,5-TP applied and



TÄ

the combination sprays do not appear satisfactory as preharvest

sprays for fruit to be placed in storage because of their adverse

effect on fruit maturity. However, these sprays might be used to

ripen fruit a few days earlier than normal for the early market.
l

.
l

The ripening effects of any of the sprays might have been reduced

by applying the hormones closer to the harvest date. iThe ripening

effect may also vary with the season.
v
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