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Studies in the use of fall ethephon to delay bloom in peach and prune were

carried out during 1985-87. In ‘Italian’ prune, ethephon at 250 and 500 mg-liter-* at
10% leaf-drop stage delayed bloom 13 and 16 days, respectively. Only a 5- and 7-day
bloom delay occurred when applied at 50% leaf-drop stage. Fruit set and yield were
not reduced in ‘Italian’ prune when ethephon was applied at the 50% leaf-drop stage.
Early applications, from vegetative maturity to the 109 leaf-drop stage, did not reduce
yield in prune when trees had been previously defoliated with 3.09% urea. Early leaf
removal, before vegetative maturity, caused reduction in peach flower and fruit num-
ber. In several peach cultivars, all the ethephon treatments were detrimental to flower
density, fruit set, and yield, in spite of bloom delay. The ethephon-treated prune trees

yielded more than the untreated trees in 1987 as a result of frost avoidance.

Ethephon applications at 500 to 4000
mg-liter~? in the fall have delayed bloom the
following spring (Dennis, 1976; Gianfagna
et al., 1986; Proebsting and Mills, 1972).
This benefit was offset by such side effects
as gummosis, flower abscission or failure of
flora bud opening, low fruit set, and yield
reduction (Proebsting and Mills, 1972; Den-
nis, 1976; Webster, 1984; Gianfagna et al.,
1986). Coston et al. (1985) used the ethyl-
ene-releasing chemical CGA-15281 to delay
bloom of ‘Redhaven’ peach by 4 days with-
out reducing flower number, but they did not
report the effect on fruit set and yield. How-
ever, Dennis (1976) found that early fall de-
foliation of fruit trees delayed bloom the
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following spring. Also, Fuchigami et al.
(1977) found budbreak was delayed in Cor-
nus stolonifera by fall defoliation. Abnormal
growth resulted if trees were defoliated too
early. In a preliminary report, Crisosto et al.
(1986) found that 100 mg ethephon/liter, ap-
plied on ‘Redhaven’ peach trees after early
fall hand-defoliation, delayed bloom as much
as on foliated trees, but without phytotox-
icity.

Table 1.

The objective of the experiments de-
scribed here was to continue to study bloom
delay of peach and prune trees with ethephon
and evaluate the residual effect on tree yield.

Experiment 1. Ethephon at 120 mg-liter—*
plus 0.01% Tween-80 or Tween-80 alone
were applied 1 Oct. 1985 to five hand-de-
foliated and five normal ‘Redhaven’ trees in
a completely randomized design. Hand-de-
foliation was done on 28 Sept., 15 days be-
fore vegetative maturity as determined
according to Fuchigami et al. (1977), and
before leaf drop. Bloom delay was deter-
mined by subtracting time of anthesis of the
control from that of the treatments. Leaf and
flower number per node and fruit set were
taken on five branches per tree. Yield per
tree was also determined. Fruit weight and
maturity, expressed as soluble solids con-
centration (SSC), were taken on 25 fruit per
tree at harvest using a hand-held refractom-
eter (American Optical Co., Keene, N.H.).

Experiment 2 a and b. Ethephon was ap-
plied at 0, 50, 100, or 200 mg-liter-! plus
0.01% Tween-80 to each of five ‘Suncrest’
peach trees per treatment at 10% leaf drop
on 25 Oct. 1985 and to another group of five
trees per treatment 7 days after complete leaf
drop (14 Nov. 1985) in a completely ran-
domized design (Expt. 2a). In another trial,
ethephon at 0, 300, or 600 mg-liter-! with
0.01% Tween-80 was applied on the same
dates with similar defoliation treatments to
10 ‘Italian’ prune trees per treatment ar-
ranged in a completely randomized design
(Expt. 2b). Bloom and yield components as
described in Expt. 1 were obtained in 1986
on five branches per tree in Expt. 2a. Yield
per tree was measured for ‘Italian’ prune trees
in Expt. 2b. Fruit weight and maturity were

Effect of Fall 1985 ethephon and hand-defoliation treatments before vegetative maturity on

bloom delay, flowering, and fruiting of ‘Redhaven’ peach trees in 1986 (Expt. 1).

Flowers Fruit
Bloom delay per node per flower Yield
Treatment (days) (no.) (no.) (kg/tree)
Ethephon (mg-liter-*)
0 1.1 0.46 0.12 28
120 9.4 0.22 0.06 9
* * * *
Defoliation”
None 4.6 0.42 0.14 30
Hand-defoliation 5.8 0.27 0.04 7
NS * * *
Ethephon X defoliation NS NS NS NS

*Ethephon sprays were applied on 1 Oct. 1985.
YTrees were defoliated on 28 Sept. 1985.

NS.*Nonsignificant or significant at P = 0.05. Mean separation by F test. Each mean represents an

average of five trees.
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Table 2. Effect of Fall 1985 ethephon timing and rate on bloom delay, flowering, and fruiting of
“‘Suncrest’ peach in 1986 (Expt. 2a).

Flowers Fruit
Application Ethephon Bloom delay per node per flower Yield
time (mg-liter—*) (days) (no.) (no.) (kgftree)

10% leaf drop 0 0 1.2 0.2 48
(25 Oct. 1985) 50 6.0 0.8 0.2 26
100 8.3 0.5 0.2 21

200 8.8 0.4 0.2 13

Linear ) * * NS *
Quadratic * * NS *
Complete leaf drop 0 0 1.2 0.2 48
(14 Nov. 1985) 50 0.5 1.0 0.2 41
100 2.2 0.9 0.2 38

200 3.0 0.7 0.2 37

Linear * * NS *
Quadratic * * NS *
Ethephon X application time ** NS NS **

NS.*.**Nonsignificant or significant at P = 0.05 or 0.01, respectively. Each mean represents an average
of five trees.

Table 3. Effect of Fall 1985 cthephon timing and concentration on bloom delay and yield of ‘Italian’
prune trees in 1986 (Expt. 2b).

Bloom delay (days) Yield (kg/tree)

Time of application (1985)

10% Leaf Complete 10% Leaf Complete

Ethephon drop leaf drop drop leaf drop

(mg-liter-1) (25 Oct.) (14 Nov.) (25 Oct.) (14 Nov.)
0 0 0 38 38
300 6.7 2.4 31 36
600 9.5 3.6 22 41
Linear * * * NS
Quadratic * * * *

ek * %

Ethephon x application time

NS, *.**Nonsignificant or significant at P = 0.05 or 0.01, respectively. Each mean represents an average
of 10 trees.

Table 4. Effect of Fall 1986 ethephon applied at the 50% leaf-drop stage on ‘Suncrest’ peach tree
performance and bloom delay in 1987 (Expt. 3a).

Fruit per branch Fruit
Ethephon Bloom delay cross-sectional area per flower Yield

(mgliter-1) (days) (no./cm?) (no.) (kg/tree)

0 0 4.7 0.3 50
100 4 6.5 0.6 59
200 5 7.6 0.6 57
300 6 6.3 0.6 60
Linear * NS * NS
Quadratic * NS * NS

NS.*Nonsignificant or significant at P = 0.05. Each mean represents an average of five trees.

Table 5. Effect of ethephon applied Fall 1986 on bloom delay and yield of ‘Italian’ prune trees in
1987 (Expt. 3b).

Bloom delay (days) Yield (kgftree)

Time of application (1986)

Ethephon 10% Leaf drop  50% Leaf drop  10% Leaf drop  50% Leaf drop
(mg-liter-1) (15 Oct.) (22 Oct.) (15 Oct.) (22 Oct.)

0 0 0 17 17
250 13 5 34 31
500 16" 7 32 32
Linear * * *o. *
Quadratic * * * *
Ethephon X application time i NS

NS.*.**Nonsignificant or significant at P =

0.05 or 0.01. Each mean represents an average of cight
trees. :
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determined from a 25-fruit sample per tree
ds in Expt. 1.

Experiment 3 a and b. Ethephon at 0, 100,
200, or 300 mg-liter-* plus 0.01% Tween-
80 was applied at the 50% leaf-drop stage
(22 Oct. 1986) to five ‘Suncrest’ trees per
treatment in a completely randomized design
(Expt. 3a). Separately, ethephon at 0, 250,
or 500 mg-liter-* plus 0.01% Tween-80 was
applied to eight replicate ‘Italian prune trees
at 10% or 50% leaf drop (15 and 22 Oct.
1986, respectively), also in a completely
randomized design (Expt. 3b). Flower and
fruit number were counted and basal circum-
ference was measured on four branches per
tree. Fruit weight and SSC were measured
from 25 fruit per tree as described for Expt.
1.

Experiment 4 a and b. Ethephon was ap-
plied to defoliated ‘Veteran’ peach and ‘Ital-
ian’ prune trees in completely randomized
designs. The ‘Veteran’ peach trees were de-
foliated at early leaf drop (8 Oct. 1986) by
three methods: hand-defoliation, 0.5%
CuEDTA, and 3.0% urea plus 0.01% Tween-
80. Ethephon at 0, 150, or 300 mg-liter-*
plus 0.01% Tween-80 was applied 4 days
later to five replicate trees of each defoliation
treatment (Expt. 4a). In a separate trial,
ethephon at 0 or 120 mg-liter-! plus 0.01%
Tween-80 was applied when 10% natural leaf
drop occurred (15 Oct. 1986) to eight “Ital-
ian’ prune trees either previously defoliated
using 3.0% urea (7 Oct.) or untreated. Yield
per tree was recorded for these plots.

The stage of flower bud development was
recorded daily during the following spring
on a six-stage rating scale (Ballard et al.,
1972). Bloom delay was determined by sub-
tracting the time of 80% anthesis of the con-
trol from that of the treatments and was
expressed as number of days delay. No fruit
thinning was carried out on any of the ex-
periments.

The data were subjected to analysis of
variance (ANOVA) and regression analysis
where appropriate. Means were calculated
from composited branch data per tree rep-
licate. These means were used in the
ANOVA. The Number Cruncher Statistical
System Package (NCSS, Kaysville, Utah) was
used.

Experiment 1. Bloom delay of 9.4 days
was achieved from fall ethephon applications
on foliated and hand-defoliated ‘Redhaven’
trees in 1985 (Table 1). However, flower
number per node, fruit set, and yield were
reduced with hand defoliation and/or when
ethephon was applied. This reduction may
have been a result of leaf removal before
vegetative maturity.

Experiment 2. Ethephon applied at either
10% leaf drop or after complete leaf drop
significantly delayed bloom in ‘Suncrest’
peach (Table 2) and ‘Italian’ prune (Table 3)
in 1986. At the earlier timing, ethephon de-
layed bloom more than the late application.
However, a greater reduction in peach yield
was observed when ethephon was applied at
the 10% leaf-drop stage (Table 2). For prune,
the early application reduced yield, but the
late application of 600 mg-liter-! increased

427



y =0.04x
121 R2:0.96%x»

Bloom delay (days)

s,
()

o
(=]

Yield (kg/tree)

H
o
T

y =61.3-0.04x
R2=0.57ni .

D
(o]
T

I\ L1
*% 150 300
Ethephon concentration (mg/liter)
Fig. 1. Effect of ethephon applied in 1986 after
vegetative maturity on (top) bloom delay and
(bottom) yield of ‘Veteran® peach in 1987 across
control and defoliated trecs (Expt. 4a).
***Significant at P = 0.001. Each ethephon con-
centration represents 15 observations with 32
and 22 data points hidden in top and bottom,
respectively.

yield, especially relative to the lower dose
(Table 3).

Fruit number per flower in ‘Suncrest’ was
unaffected at any ethephon concentration ap-
plied at either timing, while flowers per node
and yield were reduced significantly at both
timings.

Experiment 3. “Suncrest’ peach bloom was
delayed by increasing the ethephon concen-
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Table 6. Effect of ethephon, applied at the 10%
leaf-drop stage in Fall 1986, on the 1987 per-
formance of ‘Italian’ prune trees previously de-
foliated by urea (Expt. 4b).

Fruit set
Bloom delay (no./flower  Yield
Treatment (days) cluster)  (kg/tree)
Ethephon
(mg-liter-1)
0 0.3 26
120 8 0.7 68
* * *

*Ethephon was applied 15 Oct. 1986.
*Significant at P = 0.05. Means separation by F
test. Each mean represents an average of eight
trees.

tration applied at 50% leaf-drop stage (Table
4). At this stage of development, the ethe-
phon application was not deleterious to fruit
number, and increased fruit set, but had no
effect on yield. Ethephon delayed bloom on
‘Italian’ prune up to 16 days when applied
at 10% leaf-drop stage, but only up to 7 days
when applied at 50% leaf-drop stage (Table
5). After a frost (—2C) during full bloom,
we observed damaged flowers on control
trees. Trees treated with ethephon escaped
frost damage since they bloomed 5 to 13
days later. Although no flower counts were
made, the higher yields were probably a re-
sult of avoiding frost.

Experiment 4. Ethephon delayed bloom and
decreased yield on ‘Veteran’ peach trees in
proportion to concentration (Fig. 1). Defol-
iation with urea did not affect bloom delay
or yield. The interaction with ethephon was
nonsignificant. Ethephon-treated ‘Italian’
prune trees had an 8-day bloom delay and a
significant increase in yield (Table 6). Frost
damage to nonethephon-treated trees proba-
bly accounted for this difference. Defoliation
with urea did not affect bloom delay, fruit
set, or yield, and the interaction with ethe-
phon was not significant.

Fruit maturity of peach cultivars, as de-
termined by SSC, was delayed by the fall
ethephon treatment (data not shown). The
‘Suncrest’ and ‘Redhaven’ harvests were de-
layed by 5 and 4 days in 1986, respectively.
Funt and Ferree (1986) also reported a delay

of maturity after fall ethephon sprays in
peaches. Prune fruit weight and SSC in 1987
were not significantly different than the con-
trol.

Ethephon delayed bloom, but decreased
yield in peach. It appears unlikely that a lower
concentration of ethephon would produce a
significant delay in bloom. Ethephon at higher
concentrations was successful in delaying
bloom and increasing yield in “Italian’ prune
in 1 year of trials. A frost at full bloom the
year after treatment accounted for the yield
increase. However, yield was decreased by
cthephon on ‘Italian’ prune when no frost
occurred during bloom the following year.
Further trials are needed to clarify ethephon
effects on yield in both peach and prune when
used to delay bloom.
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