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H4TR0DljCTIOlT 

Inveet1gat1ons on chemical thinning of peache~ by use of blossom 

and post blossom sprays have been in progress since the last decade 

mainly in the United States , Canada, and some European countries. 

Horticul turiets (.5, 10, 12, JJ , 45) are attempting to find net~ means 

to minimize the expense of hand thinning. The high cost of the hand 

thinning operation has caused many growers to underestimate the im-

portance of this practice, and ae a result their orchnrde have fallen 

into the biennial bearing habit. In addition , the fruit from un-
' 

thinned orchards was not acceptable on the market since it •.n..e small 

in size, lacked color, and often was infected with insects and diseases 

because of its hanging in close clusters on the trees. 

Results of chemical thinning tests to date have indica ted that 

this practice can readily fit into the grower's spray program. In 

some areas specific chemicals and concentrations have been recommended 

after extensive studies on many varieties. In Utah ver.y little work 

has been carried on to determine which chemica ls and concentrations 

are beet for thinning peaches under our climatic conditions. It is 

hoped that this study will serve as a beginning for future invest!-

gations on chemical thinning of peaches for the state of Utah. 
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REVIEW OF liTERATURE 

Definition of~ regulators 

Throughout this text, for the sake of consistency, the name ~plant 

regulator" shall be used to indicate the synthetic plant hormones. The 

definition of a plant regulator was proposed by Van OVerbeek, Tukey, 

Went and Muir (48) at the request of K. v. Thimann, President, .American 

Society of Plant Physiology. Their definition is as follows: "Organic 

compounds, other than nutrients, which in small amounts promote, in-

hibit. or otherwise modify any physiological process in plants." 

Larsen (25). a member of this committee, was not ln agreement with the 

use of the term "plant regulator" and offered the term "growth sub-

stance" to be used instead. This Norwegian worker did not believe that 

the term "plant regulator" complied w1 th the true biological meaning of 

a regulator which ts: "A substance by 'Which 11Ting organisms maintain 

the harmony and balance of their Tarious physiological processes in 

spite of the action of external factors." 

Abbreviations of chemicals cited 

Dinitro com~ounds . 

Elgetol 

Krenite 

D!-I-289 (DNOS:BP) 

DN-1 

D}l-2 

DN-111 

DN Dry Mix No. 1 

20% sodium dinitro creeylate 

2~ sodium dinitro cresylate 

2 sec- butyl 1-4,6 - dinitrophenol 

40~ din1tro-ortho-cyelohexyl-phenol 

4o% dinitro-ortho-eresol 

20% dicyclo-hexyl amide salt of din1tro-ortho
c:tc lohexyl pheno 1 

(DNOCHP), 2 cyclohexyl 1-4, 6-dinitrophenol 
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DN Slurries (DNOC), 4,6.--dinitro-ortho cresol 

Plant regula tors. 

NAA Napthalene acetic acid 

NaNAA sodium salt of napthalene acetic acid 

A:!'p-L-Set sodium naphthalene acetate 

Maleic Hydrazide 1,2-dihydropyridazene-J, 6-dione (MH-4o) 

Amid-Thin a-naphthylacetamide 

ehlorophenyl 1, 1-dinethyl urea 

3-Cl-IPC 
(L-461 and T515) Isopropyl N-3 chlorophenyl carbamate 

T-516 Isopropyl N (3 methyl) carbamate 

T-595 2 chloroethyl N- (3 chlorophenyl) carbamate 

T-596 

T-64o 

2 (1 chloropropyl) N-(3 chlorophenyl) carbamate 

Allyl N-(J chlorophenyl) carbamate 

CIPA Parachloro~henoxyacetic acid 

The mechanism of thinning ~ chemicals 

Thinning the flowers. Van Overbeek (47) states that the three 

periods of fruit drops occurring in nature' to be (1) both unpollinated 

and unfertilized blossom drop, (2) June drop, and (3) pre-harvest drop. 

Both the un:pollinated or unfertilized blossom drop and the June drop 

are the result of the formation of a true abscission layer due to auxin 

deficiency. Nitsh (35) indicates that all enlargement ceases after the 

flower opens unless fertilization of the ovule takes place . There is 

also a drop in auxin content of the flower when it opens, and unless 

the pollen supplies this deficiency in auxin, the flowers are shed 

sooner or later. 

There are two types of chemicals used in thinning flowers: the 

dinitro and the plant regulator type. Fisher (16) states that dinitro 
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sprays thin the blossoms in two w~vs: (1) b.y the killing of the pollen 

grain resting on the stigma of the open flower, and (2} by producing 

a "shock effect" upon the life process of the flowers and young fruit. 

Luckwell (27) discusses the thinning of apple flowers with the 

plant regulator, NAA. This checical prevents the fertilization of the 

fl.owers by causing a state of incompatl bill ty between the pollen tube 

and the styler tissue, which in turn inhibits pollen tube growth. 

According to Luckwell, this type of blossom thinning does not increase 

the physiological drop termed the June drop. 

Thinning the developing fruit. 

a peach are (44), 

The three stages of fruit growth of 

1. A rapid development of the fruit due main~ to increase in 

seed parts. This stage is similar in time and extent of 

growth for all varieties. 

2. A period of active g rowth of the embryo, with the seed for

mation and the hardening of the stone. During this period-

which lasts from five to 40 days, depending on the variety-

the growth of the nucellus, integument, and perlcarp are 

arTested. 

J. A period of rapid growth of the flesh to maturity. 

Abortion of the developing fruit is a result of the pericarp 

starting to grow while the embryo is still in a period of rapid gl'ovth 

(JJ}. As a result, the embryo does not reach full size and the nucellus 

and integuments collapse, causing the fruit to ripen rapid~ and to 

drop. t-iurneek alao found tha t NAA, when used to thin apples, caused a 

collapse of the seed, endosperm, and nucellus of the fruit which subse

quently dropped. This last effect seems to be the one that actually 

results in abscission of a large number of the young fruits. 
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According to Van OVerbeek (47) the pre-harvest drop of fruit is a 

result of exaggerated cell elongation, caused by a high auxin content 

in the fruit and a slow rate of cell elongation. 

Trullinger (43). citing the work of the Missouri Experiment 

Station, points out that the use of lUA causes a temporary retardation 

in the respiration rate of cells along the abscission zone of the pedi

cel, and also a strong and prolonged inhibition of emb~JO development. 

Abbott (3). reporting on investigations at Long Ashton, has shown 

that NAA applied as a post-blossom spray caused seed abortion and re

tard.ed formation of the abscission layer. 

Advantages and disadYantages ~ chemical thinning 

Advantages. Experimental evidence both in Canada ( 15. 16 ) and the 

United States (6. 32) has shown that chemical thinning over a period of 

several successive years hns induced annual bearing where biennial 

bearing had been prevalent. 

Davidson and Fisher (10. 16) show that blossom thinning with 

chemicals permits the remaining blossoms to utilize all available nutri

ents earlier in the season, while hand thinning is completed too late to 

be of great benefit to the developing fruit. Chemical thinning, accord

ing to these workers, cuts down on the expense of hand thinning. 

A vital advantage of chemical thinning was reported by Batjer (6). 

According to this worker it produced a larger crop and also it increased 

the shoot growth and bud formation for the sncceeding year. This was 

also found to be true in Canada (16). 

In Canada (16) and the United States ( 20 ) it hae been found that 

chemical thinning has cut down the expense of hand thinning appreciably. 

Di sad vantages. Perhaps the most important disad.Yantage of chemical 



thinning is that in many areas it is usually practiced before all 

danger of spring frosts has passed, thus risking total lose of crop 

from a subsequent frost. Furthermore, it is extremely diffieult to 

obtain the desired degree of thinning with chemicals, especially as 

blossom sprays under the variable conditions occurring each spring 

(.5. 10). 
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In addition, the material itself may lack one or more of the 

qualities desired of a good thinning agent (1?). The material used in 

thinning should guarantee (1) sufficient thinning, (2) uniform thinning, 

(J) no foliage damage, and (4) thinning of the fruit late enough to 

avoid further loss due to frost. 

Luekwell (27) reports that the expected increase in fruit size did 

not always follow thinning wt th N'AA: in many caaes the sprayed branches 

resulted in smaller fruit. The plant regulator J-Cl-IPC inhibited 

fruit growth on Haiehaven, according to ~~rth and Prince (JO). How

ever, these workers found that the same treatment caused larger fruit 

on Afterglow, Hiley, Laterose, Raritan Rose, and Triogem, thus demon

strating that chemical thinning may be both advant9€eous and disad

vantageous, depending on the variety. 

Marth and his eo-workers (29, JO) showed that fruit treated with 

J-ehloro-IPC wa s softer at harvest than fruit from unsprayed trees. 

It was also noticed that the application of the plant regulator 2,4,5,T 

resulted in softer fruit when used as a pre-harvest drop spray on 18 

varieties. The earlier varieties were more sensitive and some had 

distorted fruit. 

Further d1sa.dvanta€e of some chemicals is that their use may be 

accompanied by various degrees of leaf and fruit injury. Marth and 
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Prince (30) found that 200 ppm of ehloro-IP~ caused leaf injury on the 

sprayed trees. At the higher concentrations of 600 ppm of chloro-IPC 

Burkholder (9) noted "flagging" and low vigor of Elberta trees through

out the season. 

At Long Ashton, England, NAA apnlied at full bloom often caused 

foliage damage, which offset the benefit of its use as a thinning 

agent (3). Batjer (6). in Washington, noticed a "flagged't appearance 

of the foliage of peaches for three to four weeks after the application 

of NAA at concentrations above 20 ppm. \ihen 30 ppm or higher were used, 

the "flagging" condition was followed by severe foliage yellowing and 

occasional killing of terminal ehoot tips. Similar shoot tip injury 

from NAA at six to 12 ounces (15-30 ppm) was reported by Southwick and 

Weeks (39). 

Thinnin_g stone fruits 

Mechanical methods. It is common knowledge (31) that hand thinning 

is expensive, and that costs may be reduced by the use of the rubber 

hose method, fan-belt method, or high pressure water sprays to remove 

surplus flowers. The pole method hAs been used in thinning young frui ts 

for years. 

It is well known that some type of thinning is necessary since the 

average sized peach tree usually sets much more fruit than it can mature 

to a desirable commercial size (21). Nature may thin some buds by severe 

winter temperatures and additional blossoms by spring frosts, but the 

remaining fruit may require even further thinning. Thinning prevents 

the breaking of limbs due to the weight of a heavy crop and reduces the 

ravages of worms and rot between the close-hanging fruit (2). 

Dorsey and Mcl-ium (11) have studied three methods of thinning: 



(a ) Thinning by distance (arbitrary spacing of five to 10 inches 

between fruits). Thi s may be inadequate since spacing cannot be kept 

uniform between the fruits because of differences in tree size and 

varietal clustering. 

(b) Leaf to fruit ratio (thinning to a fruit-leaf ratio of 1 to 

40 or 1 to 50). This method is not practical commercially, but could 

be used if the ratio of leaves to fruit were estimated rather than 

counted. 
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(c) Thinning as to to tal load of fruit (regula Ung the thinning 

practices according to the total yield and size desired). This method 

is practical under dr,y conditions. 

If a grower has a clear unders~ding of these three methods, he 

can supplement and interchange for best reBUl. ts. 

Dorsey and Mel-rum (11) and Ashton and his co-workers (4) have shown 

that heavy pruning and applica tion of nitrogenous fertilizers do not 

increase the size of the fruit on a tree that is heavily loaded with 

fruit. 

Chemical thinning. 

Ptysical factors affecting Ute degree of thinnin~. Batjer and 

Rogers (7) propose one reason for failure to secure satisfactory thin

ning as being caused by favorable weather conditions at bloom time which, 

in turn, induce a heavy set of fruit regardless of chemical thinning. 

Batjer (5) gives a list of physical factors to- consider before 

spraying at full bloom as follows: 

1. time of the spray application (usually around 95 percent full 

bloom). 

2. materia l used (concentra tion and the susceptibility of the 
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variety to a particular chemical). 

). spray application method (high pressure and air blast type equip-

ment are best). 

4. vigor of tree (the weaker the tree. the more the reduction in set). 

5. pollination (adequate pollination weather causes higher set). 

6. weather during the bloom opening perlod (cool and rainy or windy 

weather produces weaker fruit Which is easier to thin). 

?. minimum temperatures following the spray application (it is 

thought that dinitro sprays reduce the blossoms' resistance to 

low temperatures). 

a. prolonged rains after spraying (rain for long stretches results 

in greater set reduction while short rains after the spray has 

dried have no particular affect). • 
9. weather conditions before and after the spraying operation (the 

effect of weather and temperature during blooming period and 

rain following the spray application are summarized in Table 1). 

Table 1. Effect of weather and temperature during the blooming period 

Weather during Rain follow- Thinning 
bloom period Temperature 1ng epra;y result 

a. Good High No Under thinning 

b. Good Low No Moderate 

c. Good High Yes Moderate 

d. Good Low Yes !-!odera te to heavy 

e. Poor High No Moderate to heaTy 

f. Poor Low No HeaTy 

g. Poor High Yes Heavy 

h. Poor Low Yes Very heavy 
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Thinning ~ dinl tro comPounds. 

General. Fisher and his c~workers (1.5) urge caution in the use 

of dlnitro spr~s on peaches since the peaeh tree is very susceptible to 

dinitro injury in damp weather. 

Concentration. Usually the same concentrations of the dlnitro com

pounds can be used for both the peach and apple (8, 19). However, 

Ba.tjer ( 6 ) has found that in many cases higher concentrations have proved 

more effective on peaches. Results with dlnitro sprays have been un

predlc\able, which makes it difficult to recommend definite concentrations 

for any one variety. 

Batjer and Rogers (7) found the concentration of one to two pints of 

dinitro spray per 100 gallons effective in thinning apples. With peaches 

one and 1-~ pints of the same material caused some reduction in fruit set, 

while the two and three pint concentra tions were generally more effective. 

Timing ~ .Y!.! dini tro sprays. One of the reasons for not re

ceiving satisfactory thinning is due to the spray being applied too la~. 

i.e., at the full bloom stage or later (7). The best time to apply the 

spray is when 7.5 - 90 percent of the flowers are open. 

Beet results with peach thinning at full bloom have been achieved 

when a rather constant and uninterrupted opening of blossoms occurs over 

a period of three to five days (6). In some caeea Elgetol sprayed four 

days after full bloom has given better results than wen applied at full 

bloom, and in others del~ed spraying was of no bene!i t. Elgetol h 

difficult to administer to an orchard of many varieties in which there 

is more than one period of full bloom. 

In Canada, Bradt (8) reports that the thinning effect vas less 

ap?arent on trees sprayed when 100 peroent of the bloeeoms were open than 

on trees that had fewer blossoms open. When, as in some seasons, the 



bloom period is extended over a long period, and there is no one time 

when 90 to 95 percent of the blossoms are open, it is necessary to 

apply two sprays a few days apart rather than a single application. 

11 

Batjer (6) gives as one reason for the importance of accurate timing 

on peaches the fact that the peach blossoms have a very short and thick 

stem compared to the long, ~lender, highly exposed stems of the plum, 

pear and apple flowers. This stem structure, and the small leaf area 

of the peach tree at blossom time, does not favor the "shock~ effect ln 

thinning the flowers. The flowers must be thinned by stopping the 

process of fertilization. 

Edgerton and Roffman (12) have proclaimed tba t the fruit buds on 

the trees thinned with dinitro sprays were more cold-hardy than thoee 

thinned with the plant regulators, while the latter 'trere still more 

hardy than buds on the untreated trees. 

Elgetol or Krenite, the commercial names for sodium dinitro cresy

late (20 percent), are perhaps the most widely used of the d1nitro 

chemicals. Neverthelees , experimental results with this chemical are 

extremely variable as may be seen by the discussion to follow. 

Extensive tests by Havis (18) exemplify the importance of timint$ 

and concentration. He reports: 

1. underthinning with Elgetol at ~. 1 and 1! pints per 100 gallons 

before bloom and i and 1 pint at full bloom: 

2. moderate thinning with 1~ pints at full bloom and 1 pint four 

days later: and 

3. overthinning when l } pints were used four days after bloom 

instead of 1 pint as in (2). 

Davidson (10) indicates that there is a varietal difference as to 

degree of thinning with the dinitro sprays. The Halehaven, Early 



Elberta and Earl1 Halehaven are the most difficult to thin, whereas 

Red Raven and Elberta thin more easily. 
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Fisher and his eo-workers (15) noted that 1.5 pints per 100 gallons 

(Imperial measure) at SO percent blossom opening, and as a doUble appli

cation, did not reduce set when good weather existed during bloom. 

Furthermore, while a 20-pint concentration thinned the fruit moderatelY 

in dry weather, it completely killed the fruit and defoliated the trees 

when rain followed. 

Three years of inconsistent results with Elgetol in Missouri 

caused Hibbard and MUrneek (19) to recommend the uae of plant regulators 

for thinning since the timing with the latter was not eo critical. 

Similar difficulties with Elgetol for peaches have been reported in New 

York (21. 41) and in Canada (8). 

In New York, Southwick, Edgerton, and Hoffman (40) have shown that 

thinning vi th El.getol and Kreni te at 95 percent of full bloom induced 

larger yields and larger fruit size, and that Krenite was more effective 

in reducing the set on peaches than was Elgetol. 

Trullinger (43), summarizing the data from experiment stations 

throughout the country, concluded that Elgetol eeems to be impractical 

for thinning peaches. 

DN 289 (E].getol 318) (DNOs:BP). This material has aho1rm considerable 

promise as a thinning agent when used at half the concentration of 

Elgetol-20 (6, ?). Moreover. the chemical is easier to handle and 

cheaper than El.getol 20, and 1 s less inJurious to orchard legume cover 

erops. 

Davidson (10) recommends a concentration of 1/2 to 3/4 pints per 

100 gallons of DN-289 for Ralebaven and three-fourths of these amounts 
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for Elberta and Valiant. In New York (41) DN-289 at 0.5 pints was more 

effective than both 0.5 pints of DN-1 and one pint of Elgetol-20. 

In Canada this chemical has given variable results with different 

varieties, and Bradt (8) recommends the use of 0.5 pints to 1.5 pints 

(Imperial measure) concentration, depending on the variety. On Early 

Ralehaven, 1.25 pints of DN-289 slightly overthinned the cro~ in 1948 , 

did not show any thinning in 1949. and gave the right amount of thinning 

in l95J. However, · DN-289 proved to be better than DN-1 in thinning 

peach blossoms. Since timing of the spray is important, DN-289 should 

be applied when 90 to 95 percent of the blossoms are open. 

Burkholder (9) indicates that although both DN-289 and DN-1 are 

erratic in their action, DN-289 is preferable. When used on the heavy 

setting varieties such as Halehaven and Jubilee, DN-289 must be applied 

in two sprays of 0.75 pints per 100 gallons concentra~ion. The first 

spray should be ap~lied when the pistils are just protruding from the 

expanding bud, and the second spray at full bloom. For Elberta variot,y 

0.5 pints concentration is recommended. 

Edgerton and Hoffman (12) gaTe the following concentrations of 

DN-289 as most effective: on Golden Jubilee 15 ppm , on Raritan Rose 

20 ppm, on Halehaven JO ppm, and 40 ppm on P.edhaven. They concluded 

that these concentrations may not show the same results from one year 

to another and from one locality to another, as the conditions affecting 

tree growth and fruit set differ. 

~· Sou~hwick and his co-workers (4o) compared Elgetol-20, 

Krenite, DN-1, DN-2, DN-111, a water soluble powder containing 40 per-

cent of ammonium dini tro-ortho-cresyla te, App-L-Set, Md methyl naflhalene-

acetate. All were applied at 95 percent of open blossoms . DN-1 proved 

189341 

c .... 
> = 
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to be the most consistent of all materials tested in reducing fruit set. 

The optimum concentration was from J to J.5 ounces of soluble toxicant 

per 100 gallons. This concentration overthinned young Elberta trees and 

older trees that had a reduced number of liTe flower buds per foot of · 

shoot growth. On the heavy setting varieties such as Veteran and Hale

haven, higher concentrations of 4.5 to 5 ounces or slightly more vere 

required. 

Batjer (6) reports that when used at the same concentration, DN-1 

and Elgetol-20 produced the same amount of thinning. 

Southwick, Hoffman and Edgerton (41) indicate that at 95 percent 

bloom, DN-289 at 0.5 pints was more effective than DN-1 at 0.5 pounds. 

Elgetol-20 at one pint and DN-1 produced the same fruit size although 

Elgetol was slightly more effective in reducing set. 

In Canada (8 ) DN-1 at a concentration of 0.75 to 1.0 pounds did 

not show any reduction in set because the concentration was thought to 

be low. 

DN DEY Mix No. 1, Davidson (10) obta ined a good reduction in set 

with DN Dry Mix No. 1 at 90 to 95 percent bloom, and recommends 12 oz. 

to one pound per 100 gallons for Halehaven, Early Halehaven, and Early 

Elberta. This rate is also suggested for Red Haven while the concen

tration for E1ber~ and Jubilee Should be reduced to eight to 10 

ounces (9). 

AmmOnium dlnitro cresylate. Hoffman and Van Doren (21) secured a 

similar amount of set reduction by use o! 0.5 pound and 0.75 pound con

centrations of ammonium dinitro cresylate spray at 95 percent bloom. 

"A five percent dust of ammonium dinitro cresylate produced a slight, 

but not significant, decrease in set as compared with the spray. On 
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the other hand, other New York workers (40) tested this materia l in a 

later test and received excessive thinning at the 0 • .5 pound rate. 

]!QQ ~ DNOCRP. Davidson (10) indicates that the wettable powders 

of DNOC and DNOCHP are safer to use on peaches in that they thin suf-

!iciently without removing an excess of blossoms. The DNOCHP sprays 

proved to be more consi s tent than the illlOC sprays. His recommendations 

for use are 12 ounces to one pound of mroCHP, and one to 1 • .5 pints of 

the DNOC slurry. 

DN-2 ~ DN-111. Southwick and his co-workers (40) mention that 

there was a reduction in set and increase in fruit size~ when DN-2 and 

DN-111 were used on peaches with 9.5 percent of blossoms open. No com-

parison of these materials with El getol or Krenite could be found. 

Thinning ~ 1>lant regu.lators. Plant regulator sprays are gaining 

in use over the dinitro compounds for thinning peaches (32). The first 

use of plant regulators on peaches thinning was when NAA was used five 

to six weeks after full bloom with the intention of reducing the June 

drop (3). NAA caused a fruitlet drop and demonstrated its effectiveness 

as a thinning agent when used after full bloom a s the chemical is t aken 

into the plant through the leaves and not the fruit (3). Batjer (6) 

found that NAA was more effective in thinning young fruits 30 days after 

full bloom because the tree had more leaf surface which allowed for 

greater absorption. 

The reasons for preferring the use of plant regulator sprays m~· 

be summarized as follows (18, 19, 32): 

a. Timing of the syray is leu critical. The spray may be delayed 

until the danger of frost is greatly reduced. 
< 

b. The spray is applied la\e enough to have imperfect end 



16 

unfertilized flowers drop natura lly, giving the grower the 

chance to determine the amount of additional thinning desired. 

c. The materials are compatible with other spray materials. 

d. The leaves at spraying time are more mature and lees subject 

to foliage damage. 

A drawback in the use of plant regulators is that some chemicals 

may cause a softening of the peach (38). Van Overbeek (47) showed that 

the softening of the peach is due to the enzymatic dissolution of the 

middle lamella upon receiving the plant regulator. 

Maleic pydrazide. Extensive tests b.y Langer (23) in Michigan have 

shown that maleic hydrazide can be used at 500 ppm and higher concen

trations in thinning of several peach varieties. Maleic hydrazide has 

a longer effective period at blossom time than the dinitros. A varietal 

difference and selectivity in thinning showed up in these trials. 

In Canada, Bradt (8 ) indicates that 500 ppm of maleic hydrazide 

showed no thinning effect on any of the Oriole, Early Ralehaven, and 

Veteran peach varieties. 

When using maleic hydrazide at 650 ppm to 2,000 ppm, Langer (24) 

achieved good results with the higher concentrations apulied either at 

the ear~ blossom stages (75 percent) or at )0 days after full bloom. 

The treatments at early blossom stage gave the best results. 

Limited trials in Utah (28 ) showed that when 100 ppm of NAA and 

5,000 ppm of maleic hydrazide were used on peaches at the pink stage, 

they produced a reduction in set, as well as foliage injury and bud 

inhibition. But when )00 and 750 ppm of maleic hydrazide were used on 

Elberta at full bloom, there vas good thinning resulta. 
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Goodrite p,e,n,s, and Zimate. Southwick, Hoffman, and Edgerton 

(41) applied two pounds of Goodrite p,e,p,s, plus 0,25 pounds Zimate 

with c,yclohexylamine per 100 gallons to peaches 18 days after full bloom 

and did not secure any results in set reduction. 

Naphthalene acetic~~!!! derivatives, N~~AA ~Amid-Thin. 

Murneek (JJ) was one of the first to discover that NAA can successfully 

thin young peach fruits JO days after full bloom if used at JO to 4o 

ppm on the light eettine varieties, and at 40 to 60 ppm on the heavy 

setting varieties, If used at lower t~~ these concentrations, the 

treatment will result in initiating flower production and foster the 

formation and growth of the fruit, as well as prevent its abscission, 

Good thinning results were achieved in Washington with NAA as a post-

bloom spray at 15 ppm on Golden Jubilee and JO ppm on Raritan Rose and 

Halehaven (6). Luce (26) observed that NAA, ~s a post blossom spray on 

Elberta, thinned the crop more than did Elgetol, especially on weak limbs 

and young trees. 

Abbott (J) is of the opinion that the effect and concentra tion of 

NAA are logarithmically related, within limits, and he believes that NAA 

so far has proven to be the most promising thinning agent. However, at 

Long Ashton, no increase in fruit size followed the applica tion of NAA, 

which was thought to be the result of treating individual branches rather 

than whole trees. In the United States (7, 4J) NAA has sho~m variable 

results, and is not recommended for use on a commercial scale. 

In Missouri (19) it was concluded from three-years trials that NAA 

at 4o to 60 ppm 35 days after full bloom resulted in satisfactory r eduction 

in set; while trials in Ohio (20) indicated that the most effective 

l, The chemical names of Goodrite p,e,p,s. and Zimate were not given by 
the authors and could not be found in other references. 
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concentration of NAA is at 20 ppm. 

Bradt (8 ) indicates that App-L-Set, a commercial product containing 

sodium naphthaleneacetate at 30 ppm , 30 days after !ull bloom, caused 

some reduction 1n set and considerable twig injury. l(hen applied in 

Ohio (20 ) at the same date on Halehaven, a reduction in set at 30 and 40 

ppm was apparent but no significant increase in fruit size shoved. How

ever, there was a significant increase in the weight of the treated 

fruits. Only the 20 ppm was recommended for use as the higher concen

trations have caused tip burning and crooked shoots. 

Edgerton and Hoffman (12), Bradt (8), and Burkholder (9) have demon

strated that NaNAA causes a slight crook on many of the terminal shoots 

at approximately the position of the growing point. Short internodes 

developed in the vicinity of the crook with a reduced fruit bud set over 

an area of about two inches. There was some vilting or "flagging" of 

t he foliage. The "flagging" was temporary with the low concentrations, 

but at 4o ppm on the Ha.lehaven and Red Haven, and 30 PJXD on Golden Jubilee, 

there was a permanent dwarfing of the foliage. 

Murneek and Hibbard (34) showed that NaNAA five days after full 

bloom at five to 40 ppm, resulted in an increa se in set, while the same 

concentration at 75 to 100 percent of full bloom caused some r eduction 

in set. 

The only available report on the use of Amid-Thin for peach thin

ning came from Ohio (20) where 80 ppm was recommended. 

Although definite recommendations for NAA and Na-Amide have been 

given on apples (39) , peach growers should ~e them on a small scale 

only. Effective concentra tions for peaches in New York vary from six 

to 12 ounces per 100 gallons, depending on the variety. Na-Ami de is 



safer to apply on peaches than NAA, and is used at 1.5 pints. but this 

concentration may fail to thin the heavy setting varieties. 
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Chloro-IPC and its derivatives. A new t,ype of plant regulator re

ceiving increased attention for peach thinning is the carbamate group. 

Results with these materials, both positive and negative. are summarized 

briefly below. 

Marth and Prince (JO) report that a 200 ppm solution of J-Cl-IPC ap

plied JO days after full bloom caused severe thinning on Afterglow and 

Hiley varieties. On Lateroae, Rari~~ Rose, and Triogem this chemical 

at 500 ppm applied 42 days after full bloom caused half the fruitlets 

to abscise. However, Halehaven was not thinned sufficiently and it was 

the only variety in their tests which did not have larger fruit than 

the untreated trees. Leaf injury was visible on all treated branches 

and the sprayed fruit matured earlier and was softer than the unsprayed 

fruit. 

Burkholder (9) found from extensive trials that 200 p~ of Cl-IPC 

reduced set, but additional hand thinning was necessary. The JOO ppm 

concentration did not thin Halehaven but overthinned Elberta. All 

sprays were applied JO days after full bloom. \fuere brush thinning wae 

followed by hand thinning the fruit was larger than was the case when 

Cl-IPC applications were followed by hand thinning. Hand thinning of 

trees sprayed previously with Cl-IPC ~las easier than on the unsprayed 

trees. The Red Raven variety received two successive sprays of 200 and 

300 ppm of chloro-IPC and did not show enough thinning. The 600 ppm 

concentration overthinned Golden Jubilee and Elberta with a severe flag

ging and a dying appearance of all Elberta trees. 

Havis (1?) reports that while 100 p~ of J-Cl-IPC overthinned Elberta, 

.. 
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400 ppm showed the same results on Red Haven. There was no difference 

in results if the sprays were applied at 30 or 40 days after full bloom. 

These treatments did not affect color nor the date of !ruit ripening. 

In Canada ( 8) good thinning w1 th no injury has been obtained w1 th 

200 and 500 ppm of )-Cl-IPC applied 35 days after full bloom to the 

Oriole and Veteran peach varieties. Recent results in ~e United States 

(2, 8) indicate that )-Cl-IPC shows best thinning results when applied 

30 days after full bloom. 

New preparations of Cl-IPC claimed to be ea!e for use on peaches 

are under test. Horsfall and Moor (22) have summarized their results 

with some of these materials in Table 2. 

' 

Table 2. The effect of carbamate sprays on fruit thinning of Raleha.ven, 
Ambergem, and Elberta peaches 1n Virginia in 1954 

Code Percent 
Variety Number1 PPM Drop Thinninc Et'fect 

Halehaven L 461 100 54.8 Underthinned 
(35 days 200 62.6 Satis!aotory 
after full ~00 661 o Satisfacto!'Z 
bloom) T 515 300 78.5 HeaTily overthinned 

soo 89.8 Heavily overthinned 
Hand t hinned ~~0 Underthi!!!!ed 

Ambergem Hand thinned .8 Satisfactory 
(30 days) L 461 100 77.2 OVer thinned 

200 84.8 OVer thinned 

~~ 88·~ OVer thinned 
T 516 79. Heavily overth1nned 

600 84.0 Heavily overthinned 
Boo i2·~ Heav1lz over·thinned 

T 22~ 6oo 11 0• Sa U s!agto!J:: 
T 596 200 58.4* Satisfactory 

soo 64.4* Sat1s!aotory in tops, lower 
halt of tree overthinned 

Boo 69.3* Satisfactory in tops, lower 
hal! of tree overthinned 

T 640 6oo 66!0 Sath!aetor.r 
Elberta Hand thinned 52.B Under thinned 

(:35 days) L 461 50 40.1 Under thinned 
100 47.8 Underthinned 
200 4z.2 Underthinned 

•Not significantly different from hand thinning at the 1 percent level. 
l. The chemical names of these materials are given on :page 3. 
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Injury was apparent and tempornry on the trees surayed with 400 yurn . 

It was thought that the different results achieved with Cl-IPC are due 

to its volatile nature. 

Chemical thinning of stone fruits ~ than peaches 

Apricots. Batjer and Rogers (7) suggest that the e~e concentra tions 

of :S:lgetol and DU-289 used on peaches are effective on apricots. The 

Tilton variety sets a heavier crop than the Wenatchee Moorpark and thus 

it requires higher concentrations. The Tilton variety was thinned satis

factorily with three pints of Elgetol, and better results \lrere secured 

on the same variety when DN- 289 vas used at only 0. 75 pints. On \1enatchee 

Moorpark the same concentrations of Elgetol and DN-2R9 caused similar 

results. The timing of blossom sprays on apricots seems to be more 

criticnl than with peaches; sprays delayed until full bloom or slightly 

later resulted in 11 ttle or no thinning. The thinning effect on \~enatchee 

~ioorpark is governed by weather condi tiona during and after the blossoming 

period, while thinning of Royal and Tilton is not as greatly affected by 

the weather conditions. The problem with Wena tchee Moorpark is solved by 

either lowering the concentra tions or delaying the spray. 

Fisher and his co-workers (15) have shown that dinitro sprays are 

reasonably effective in reducing fruit set and promoting annunl bearinr 

of apricots in Canada. When these workerf used 15 pints per 100 gallon 

in the concentrate sprayer, there \ias less thinning than the 1.5 pints 

per 100 gallons used in the dilute sprayerj both concentrations can be 

used on apricots. 

?runes ~ plums. Batjer (6) indicates that two pints of El getol or 

one pint of DN-289 per 100 gallons have given similar t hinning results 

on prunes. Plums also have been thinned satisfactorily with the dinitros. 



The correct timing of the sprays with regard to the stage of .flower 

development has not been determined exactly, but is thought to be 

around 90 percent of full bloom. 
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Batjer and Rogers (?) state that dinitro compounds thin many of 

the Japanese plums with slightly lower concentrations than are used on 

apricots and 'eaches. The heavy setting varieties Beauty and Duarte 

require one to 1.5 pints of Elgetol. 

Cherries. limited work with cherries (?) indicates that any ef-

fective concentration of the dinitros caused serious foliage injury. 
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METHODS AND l·1ATERI.ALS 

The experiments were conducted at the Howell Field Station for 

Horticultural Research of the Utah State Agricultural College, located 

at Pleasant View, Utah. 

Ninety-one peach trees were selected for the experiment during 

March 1954. Forty-five trees were of the Elberta variety, hereafter 

designated as the "Elberta block," and the remaining 46 trees were of 

the varieties Red Haven, Golden East, Triogem. and Johnston mlberta, 

hereafter designated as the "variety block. 11 

The Elberta block was planted in 1945 in the northeast corner of 

the station property. The trees selected for the experiment were 

border trees surrounding pruning and fertilizer experiments which had 

been in existence since planting the orchard. The afore mentioned 

block was under permanent sod culture, and irrig~ted on the contour 

from one side of the tree only. 

The variety block of 46 trees was located in the southeast corner 

of the station property, and was planted in 1950. This block was clean 

cultivated. Twelve trees of each variety were selected for the ex

periment (two trees per treatment), except in the case of the Red Raven 

variety where only 10 trees of this variety were found to be of accept

able vigor and uniformity. Since Red Haven is considered a heavy 

setting variety, the 200 ppm Cl-IPC treatment was omitted. The 

varieties ranged in maturity from early (Red Haven) to midseason 

(Triogem and Golden East) and late (Johnston Elberta). All trees 

selected were pruned in Harch 1954 by the t hinning out method (4). 
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The wind in the area usually blows from two directions, the east and the 

west, but predominantly from the west. 

The trees to receive the various treatments were chosen by complete 

randomization throughout the experimental blocks. The blossocs were 

in the pink stage on April 18, 1954, and were counted on two branches 

of each tree such that there were approximately 100 blossoms from the 

end of the branch to a narking tag on the limb. 

Five chemicals were used in the experiment and applied at tvo 

intervals: (1) full bloom, and (2) post bloom. The spray treatments 

and concentrations are shown in Table 3. 

The Krenite, a standard blossom thinning material for apples, was 

used after recommendations by Batjer and Rogers (7). ~~laic hydrazide, 

supplied by United States Rubber Company , was sprayed at a concentration 

of 500 ppm, based on the investigations of Mani (28). Both Amid-Thin 

and Cl-IPC (ACP-L-461 )1 \fere supplied by the American Chemical Paint 

Company. The latter chemical ~me specially prepared to be used without 

injury to peach foliage (22, 42). Amid-Thin was prepared according to 

company recommendAtions, while the two concentrations of Cl-rPC were 

derived from the work of Lan~er (24) and Havis (17). The concentrations 

of NAA, a common post bloom material tested extensively on apples, was 

based on the results of Batjer and Hoffman (6). 

When sprayin6 the Elberta block with Kren1te, heavy winds started 

blowing. To protect the neighboring trees from the drift, a canvas 

barrier wae erected (Figure 1) and the spraying pressure reduced to 

about 25 pounds. The maleic hydrazide treatment was delayed to the 

next morn1ne because of the wind. 

1. ACP-L-461 is an experimental product contn.inine 50 -percent chloro
IPC. 
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Because of 12 days of almost continuous rain or snow, the Cl-IPC, 

Amid-Thin and N.AA treatments had to be delayed until 42 days after full 

bloom. On this date (June 1, 1954) Cl-IPC was applied. The spraying 

pressure was reduced somewhat from 200 pounds because of wind, and Amid-

Thin and NAA applications were delayed until the next morning, 

After the June drop, hand thinning was practiced throughout except 

on the counted branches which had no supplementary hand thinning. 

Harvest started with the early varieties on August 11, and was completed 

on September 8. At harvest the fruits from each counted branch were 

weighed and graded into four size categories based on their hori~ontal 

diameters, and the number of fruit in each group was recorded. A total 

of 7,072 fruits were individually measured and graded in this manner. 

From the number of counted fruits on each branch the i'inal f'rui t set 

was calculated according to the following formula: 

Number of harvested fruit from counted branches x 100 
number of blossom buds counted on the same branch 

The data collected from the exper~ent were statistically analyzed 

by analysis of variance (37). In the variety block one tree from the 

Triogem variety vas struck by the tractor, and three trees (one Johnston 

Elberta, one Golden East, and one Red Raven) failed to blossom normally. 

Missing values for these trees were calcula ted according to Snedecor's 

method (37). 
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Table 3. Treatments applied to Elberta and variety blocks 

AE:Elicat.ion 
Tem;e 1 1n o F 

I 
Treatment Concentration ~\e State Max. Min 1 

Elberta 'Block 

Krenite 150 ppm 
(2.5 pints/100 gal.) 4/20 F.'B.* 71 41 

Maleic 500 ppm 4/21 1 day 61 33 
Hydrazide 390 gms. J4H-l¥J/ after 

100 gal. F.:e. 

Cl-IPO 400 ppm 6/1 42 days 68 41 
314 cc. ArrP-J.,-461/ after 
100 gal. F.'B. 

Amid-Thin 50 ppm 6/2 43 ~8 63 31 
2 pte./100 gal. after 

F.:e. 

No Thinning 

Variety Block 

Krenlte 150 ppm 
2.5 pints/100 gal. 

4/20 F.l3. 71 41 

Cl-IPC 400 ppm, 314 ce. 6/1 42 days 68 41 
ACP-L-461/100 gal. after 

F.'B. 

01-IPC .. 200 ppm, 152 cc. 6/1 42 da,ys 68 41 
ACP-Ir461/100 gal. after 

F.::B. 

Amid-Thin 50 ppm, 2 pints/ 6/2 43 days 6) 31 
100 gallons after 

F.l3. 

NAA 20 ppm, 8.44 grams 43 days 63 Jl 
95~ acid NAA/100 after 
gal. r.::a. 

No Thinning 

• F.::B.: Full bloom (95 percent blossoms open). 
•• Cl-IPC at 200 ppm wae applied on Triogem, Golden East, and Johnston 

Elberta only . 



Figure 1. canvas wall erected to protect the non-treated trees in 
the Elberta block from the Krenite drift. 
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RESULTS 

Effect of thinning treatments on size of developing fruit two months 

after bloom 
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When the hand thinning operation had been completed (June 25, 

1954), samples of thinned fruit from the various treatments were com

pared in order to detennine whether che~cal treatments had begun to 

show any effect on fruit size. However, no visible difference in size 

of any variety was apparent at that stage (Figure 2). 

Effect of chemical thinning agents on the set, size and maturity of 

the Elberta ~ac~ 

As may be seen in Table 4, there was no difference in the date 

of maturity of the Elberta fruit receiving the different sprays. 

However, the trees sprayed with Krenite and Cl-IPC at 400 ppm were 

harvested for two days, compared to three days for all other treatments. 

Chloro-IPC at 400 ppm produced a highly significant reduction in set 

on the Elberta from 40.1 percent on the non-thinned trees to 26.5 

percent on the Chloro-IPC thinned trees (Figure 3). The Krenite, 

maleic hydrazide and Amid-Thin treatments did not show any appreciable 

thinning effect. All chemical treatments produced an increase in 

average size and weight per fruit, though this was not quite signifi

cant. Also, in all treatments there was less unmarketable fruit 

(less than 2~ inches) than when no chemical thinning agent waa used. 
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Figure 2. DeTe1op1ng fruits of Johnston Elberta (June 2.5, 19.54) 
treated with various chemical thinning S€ents. 

EL 
NAA 
AT 
C!PC .50 
CIPC 100 
NS 

- Elgetol 150 ppm 
- Naphthaleneacetic acid 20 ppm 
- Amid-Thin 50 ppm 

chloro-IPC 200 ppm 
- chloro-IPC 400 ppm 
- no thinning 
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Table 4. Effect of chemical thinning agents on the set, size, and maturity of the Elberta peach 

.verage 
Date Date Final 2.25- 2.50- Fruit per 

Sprayed Harvested Set 2.2511 2.50" 2. 75" 2.75" Size Fruit 
August % 

Krenite 4/20 6 to 7 36.4 15o7 59.1 22.3 2.8 2.41 0.240 
150 ppm 

Maleic Hydrazide 4/21 6 to 8 34o8 U.4 62.5 24.9 1.2 2.42 0.248 
500 ppm 

Chloro-IPC 6/1 6 to 7 26.5 15.5 56.2 26.3 1.7 2.41 0.230 
400 ppm 

Amid-Thin 6/2 6 to 8 )6.5 17.9 57.2 23.4 1.4 2.40 Oo258 
50 ppm 

No thinning 6 to 8 40.1 25.0 59.6 15.3 0.1 2.36 0.224 

L.S.D. 5% 8.3 0.07 

L.S.D. 1% 11.1 0.10 

Thinning 
Effect 

Under-
thinning 

Under-
thinning 

Moderate 
thinning 

Under-
thinning 

No 
thinning 

w 
0 
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Preliminary trials on the effect of chemical thinning agents on the 
A; 

Red Haven, Golden East, Triogem and Johnston Elberta varieties 

Red Havens It is shown from Table 5 that there may have been a 
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difference in the dates of maturity as a result of the different 

thinning treatments. The trees sprayed with Cl-IPC at 400 ppm yielded 

the earliest fruit, with the trees receiving the Krenite and NAA 

ripening next. Amid-Thin treated fruit ripened last and two days 

after the non-treated fruits. It appeared that none of the treatments 

produced a consistent degree of thinning on Red Haven. The trees 

receiving the NAA spray, however, have shown a higher percent of reduc

tion in set -- 34.1 percent compared to 54.8 percent on non-thinned 

trees (Table 6 and Figure 4). No .signific~t average size difference 

in this variety is evident from the data in Table 1. However, it is 

interesting to note that in every case a considerable higher percent 

of small, generally unmarketable fruit was obtained when no thinning 

treatment was applied. The percentage of marketable (i.e., 2t inches 

or larger) fruit on all treated trees was higher than on the non

treated trees·. 

Tricgems Both treatTnents of Cl-IPC, the 200 and 400 ppm, have 

caused the Triogem variety to ripen fruit first and at about the same 

date. The NM-treated f ruit ripened next, followed by the non-thinned 

and Krenite treatments (Table 5). Krenite and both concentrations of 

Cl-IPC caused a marked thinning of Triogem (Table 6 and Figure 4). 

In the Cl-IPC 400 treatment fruit set was reduced by more than half of 

the non-thinned treatment. There was some reduction in set produced 
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Table 5. Effect of chemical thinning treatments on the date of harvest
ing of certain peach varieties. 

Amid- Cl-IPC Cl-IPC No. 
Variety Krenite Thin 400 ppm 200 ppm NAA Treat-

ment 

August 

Red Haven 12-25 19-25 ll-22 12-25 17-25 

Trio gem 19-25 24-25 11-24 12-24 17-25 19-25 

Golden 
East 27 23-30 23-30 24-30 24-30 23-30 

September 

.Johnston 
Elberta 6 6 6 6 6 6 
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Table 6. Effect of chemical thinning treatments on percent set of 
various peach varieties (average of four branch counts). 

Red GOlden Johnston 
Treatment Haven Trio~em East Elberta 

Krenite 42.4 29.5 8.9 31.5 

Amid-Thin 47.9 35.5 25.1 50.0 

Cl-IPC 
400 ppm 42.0 24.4 22.7 52.0 

Cl-IPC 
200 ppm 31.9 23.6 24.3* 

NAA 34.1 35.2 25.3* 40.1 

No thinning 54.8* 49.3** 44.5 50.5 

* One tree failed to blossom nonnally and was excluded from the 
e.xpe r:i..ment • 

** One tree struck by tractor and therefore excluded from experiment. 

"I 
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by Amid-Thin and Nil: That is, from 49.3% to 35.5 and 35.2 respectively. 

The sprays Amid-Thin and 400 ppm of Cl-IPC produced the highest per-

cent of unmarketable fruit, as well as the smallest average fruit 

size {Table 7). This does not correspond with the set data in Table 

6, and may not indicate a trend since one tree in the control was 

missing. The NAA treatment produced the largest fruit and consequently 

the smallest amount of unmarketable fruit. Neither Krenite nor Cl-IPC 

at 200 ppm caused any increase in fruit size on Triogem, nor increased 

the number of marketable fruit. 

Golden East' There was no influence of treatment on rnaturi ty of 

this variety, as is indicated in Table 5, except that in the Krenite 

treatment all fruit was harvested t-he same day. All of the spray treat

ments on Golden East produced from moderate to heavy thinning (Table 

6 and Figure 5). The Kreni te _treatment caused marked overthinning. 

Amid-Thin, Cl-IPC at 200 and 400 ppm, and NAA . all reduced the set by 

about 50 percent of that on the ch~ck trees. There was an apparent in

crease in size caused by all thinning sprays on Golden East (Table 7). 

Krenite and NAA showed to have caused the largest fruit of all treat

ments, as well as the smallest number of unmarketable fruit. The 

non-thinned trees had about 80 percent unmarketable fruit. 

Johnston Elbertas No apparent treatment differences in maturity 

were evident, as shown in Table 5. The only treatments that showed 

some thinning on Johnston Elberta were Cl-IPC at 200 ppm and Krenite 

(Table 6 and Figure 5). Chloro-I PC at 400 PJ:lll produced a slight in

crease in set while Amid-Thin did not show any thinning effect. NAA 

indicated a very slight tendency towards a reduction in set. Jolmston 
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Table 7. Effect of chemical thinning treatments on fruit size of 
vari~s peach Tarie\1es 

'rreatment 

lrrenite -
NAA 
Amid-Thin 
C1- IPC-4oO ppm 
No thinning* 

Xrenite 
Cl-IPc-4oo 
01-IPc-200 
NAA 
Am1d-'l'h.in 
No thinning** 

Xrenite 
Cl-IPc-400 
Cl-IPc-200 
NAA* 
.Amid-Thin 
No thinning 

Xreni\e 
NAA 

. .Amid-Thin 
Cl-IPc-400 
C1-IPo-200* 
No thinning 

~ of :rrut t 1n Various Size eatwrlts 
< 2,25 2.25=2.50" 2.5o-2.7.5" > 2.75" 

57.3 
5J.3 
60.5 
52.7 
78.1 

38.1 
56.3 
39.8 
13 • .5 
57.1 
)2.4 

11.4 
50.4 
46.0 
18.0 
39.6 
78.1 

8.3 
34.0 
16.0 
55.6 
2.5.5 
.53.1 

25.2 
25.1 
23.6 
34.1 
12.5 

42.4 
)2.1 
4?.8 
.54.1 
22.7 
42.1 

Red RaTen 

13.6 
20.9 
11.6 
13.2 

Triogem 

4.? 

19.4 
10.? 
12.) 
22.J 
19 • .5 
25 • .5 

Golden East 

25.0 
J5.J 
34.0 
4o.o 
)2.4 
1).1 

)4.1 
14.J 
12.0 
)6.0 
25.2 
J.8 

Johnston Elberta 

78.o 
6o.6 
71.0 
43.1 
68.4 
4).8 

1).6 
.5.4 
z.o 
l.J 
6.1 
J.l 

J.9 
o.6 
4.3 
o.o 
4.? 

o.o 
o.z 
o. o 

10,0 
o.6 
o. o 

29 • .5 
o.o 
8.o 
6.0 
2.7 
4. 9 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

ATe. Size 
in Incpee 

2.29 
2.30 
2.28 
2.28 
2.22 

2.JJ 
2.26 
2.Jl 
2.45 
2,29 
2.36 

2 • .58 
2. 29 
2.)4 
2.46 
2.)6 
2.22 

2.39 
2.)1 
2.)6 
2.24 
2.JJ 
2. 25 

* One tree in treatment failed to blossom normally and was excluded froin 
expe r:iment. 

** One tree in treatment struck by tractor and excluded from experiment. 
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Elberta trees thinned with Krenite produced less than 10 percent un

marketable fruit , while Amid-Thin sprayed trees had around 15 percent 

compared to mere than 50 percent on the non-thinned trees and those 

sprayed with Cl- IPC at 400 ppm (Table 7). These treatments showed 

that there was an increase in the average size of those fruits that 

had the lower percentage of set. Chloro-IPC at 200 ppm and NAA caused 

some increase in average size, as well as a lower percent of unmarket

able fruit compared to the non-thinned trees. 

It is apparent from the data in Table 5 that the earlier ripening 

varieties have a longer picking period than the late ripening varieties. 
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DISCUSSIOii 

Krenite 

It is apparent from Table 5 that there is no marked decrease in 

fruit set of Elberta and 'Red Haven peaches when thinned w1 th Kreni te. 

This might be due to the favorable weather for heavy set during 

blossoming period. If ao, it concurs with the findings of Batjer and 

Rogers (5, 7). There may be another factor--the concentration used. 

Hoffman (12 ) indicated that concentrations differ for the different 

varieties, localities, and from one year to another. Krenite produced 

some thinning on Johnston Elberta and Triogao, and overthinned Golden 

~ast. The overthinning of Golden East can be partly explained to the 

- abnormality in one of the trees in this treatment. This tree had a 

final set of 40 fruits; four of these fruits were on the counted part 

that had 245 blossoms. The foliage on this tree was more sparse than 

on normal tree s . It can also be noticed from Table 6 that Kren1te 

produeed so~e thinning effect which vas reflected in an increase in 

fru1 t size. 

J.:a.leic hydrazide 

Maleic hydrezide was used only on the Elberta variety. This 

chemical reduced t he crop by five percent more than the check trees, 

which ie considerabl~ less than desired. Possible explanations of 

thi! result could be rela~ed to the vieor of the trees , a s well as the 

low concentra tion of maleic hydra~ide used ae com9ared with concentra tion 

(750 !)pm) used by }~ani (28). Langer ( 23) , in Michigan, reported that 

the effect o! maleic hydrazide depends on vigor of tree and s tage of 



fruit development. The average size of fruit in this treatment was 

large and hi~ly marketable. 

Amid-Thin 
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No reduction in fruit set occurred when Amid-Thin was used on the 

Elberta, R~d Haven, and Johnston Elberta, which could be due to the later

than-normal application o! Amid-Thin. The observations (17) show that 

applications earlier than 43 days were more effective. Secondly, it may 

be due to the lower concentration--50 ppm. Rill (20) recommended the 

use of 80 ppm on Halehaven. The eff_pcti ve thinning of Golden East and 

Triogem may be explained as a varietal response to the concentration 

apylied. Amid-Thin sprays produced l arger fruit as com~ared with the 

cheek trees except on the Tr1ogem variety . 

Chloro-IPC, ~ J?m ~ ~ :El2!! 

The only significant reduction in set was achieved with Cl-IPC a t 

400 ppm on \he Elberta trees. Reports on Cl-IPC by Prince, Burkholder 

and Havis (9, 17, 30) indicate a reduction in set and injury to the 

foliage. No such injury was noticed in this experiment, which complies 

with the findings of Bradt (8 ) and Horsfall and Hoore (22 ). This may be 

due to the special prepara tion of ACP-t-461 which i s claimed by the 

manufacturer , as well as other workers, to be safe for use on peach 

foliage (22, 42). Hardly any thinning foll owed applica tions of Cl-tPC 

on Red Haven, while on Golden East and Triogem good reduction in set was 

distinctly apparent. However , a slight increa se in eet was caused by 

4oo ppm of Cl-IPC on Johnston Elberta, while the 200 ppm concentra tion 

of the same chemical on the same variety decreased the set. ( ~ibbard 

and Murneek (19 ) found an increase in set when using NaN~~ . ) The 200 ppm 

concentration has satisfactorily r educed the set on all trees of Golden 

East, Johnston Elberta. and Triogem. But on Johnston Elberta, Golden 
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East, and Triogem the fruitlets thinned Yith the 200 ppm produced larger 

fruits than those thinned ~nth the 4oo ppm, although the latter concen

tration caused higher reduction in set on both Golden East and Triogem. 

There is an indication that Cl-IPC may cause an inhibition on the fruit 

size of some varieties, 

Comparatively speaking, NAA has shovm some thinning effect on Red 

Haven and Triogem, and better results on Golden East, with little· thin

ning on Johnston Elber~. This decrense in set has produced a logarithmic 

proportional increase in the size of fruits from the sprayed trees. 

' 



SUMMARY AND CONCLUSIONS 

Summary 

This experiment was planned to investigate the possibilities of 

chemical thinning w1 th Tarious dini tro compotmds and plant regulators 

on the peach varieties--Red Hav&n, Golden East, Triogem, Johnston 

Elberta, and Elberta. Krenite and maleic hydrazide vera applied at 

full bloom, while naphthalene acetic acid, .Amid-Thin, and Chloro-IPC 

vere used at 42-43 days after full bloom. The effectiveness in re

duction of fruit set vas calculated on the basis of fruit harvested 

from previously co\Ulted blossom buds. The size of the fruit was 

measured by grading it into various size categories from which the 

average size was then caleulated. 
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Xreni\e at 150 ppm showed a variety of results from almost no 

thinning on Elberta to heavy thinning on Golden East, and some thin

ning on Red Raven, Johnston Elberta, and Triogem. It is felt that if 

higher concentrations are used in a fine mist spray a satisfactory re

duction in set may be achieved. There vas an increase in size of fruit 

on all varieties except the Triogem. 

l~leic hydrazide at SOO ppm sp~ed one day after full bloom ex

hibited a very zlight reduction in set, as well as an increase in fruit 

size. 

Amid-Thin at 50 ppm did not Show a reduction in set on Elberta, 

Red Haven, and Johnston Elberta when sprayed 43 days after full bloom. 

However, there was a reduction on Golden East and Trlogem. The average 

fruit size was slightlY larger on all varieties harTested except for 

the Triogem. 



Chloro-!PC at 4oo ppm has demonstra ted sienificant re~ults when 

sprayed 42 days a fter full bloom on the Elberta variety only. On 

Johnston Elberta this chemical caused a slight increase in set. How

ever, there was some reduction on Red ~ven and satisfactory t hinning 

of both Golden East and Triogem. The 200 ppm treatment of Chloro-IPC 

showed good results in all the trials on Golden FAst, Johnston Elberta, 

and Triogem. The 200 ppm trea t ment resulted in larger fruit than the 

4oo ppm treatment on Triogem, J ohnston Elberta, and Golden Eas t, al

though on the latter two the hi&her concentra tion caused a lower set 

than at the lower rate. It seems that Cl-IPC at 4oo ppm inhibits fruit 

growth of some varietieR. 

NAA at 20 ~pm , sprayed 43 days after full blooc , r educed the set 

eff iciently on Red Haven , Golden East, and Triogem. There was some 

a~parent t hinning of Johnston Elberta . The averase fruit size was in

creased proportiona tely with the degree of t hinning secured. 

Conclusions 

The results of t~ese experi~ents, and investigations in other 

areas, indicate that plant regulators applied as ~ost blossom sprars 

(30-42 days after full bloom) are more satisfactory for peach t hinning 

than the dinitros under Utah conditions, where spring frosts are co~on. 

NAA and its deriva tives can be used at 30 ppm for the light bearing 

varieties and 60 ppm for the heavy bearing varieties. ACP-L-461 

(Chloro-IPC) may be efficient in reducing set at 200-4oO ppm , depending 

on the bearing nature of the variety . However, before using this 

materia l commercially, further trials of Cl-IPC are needed to determine 

whether it causes any inhibition in fruit size. 
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