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Delaying Apricot (cv. Shahroudi) Flower Induction by Growth Regulators Application
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Abstract: Control flowerg time in apricot trees 1s very important where spring frost damage 1s of high risk.
Application of plant growth regulators during autumn has been suggested for controlling bloom date. This
experiment was conducted during 2000-2001 to examine the effects of application of different concentrations
of ethephon and gibberellic acid (0, 50, 100, 200 and 300 mg L") at the end of August, September and COctober)
to delay flowering m apricot Shahroudi cultivar. A factorial experiment was laid out in Completely Randomized
Block Design with 3 replications. Compared to the control results showed, 100 mg 17" of ethephon applied at
the end of October delayed full bloom approximately 3 days (2000) and 7 days (2001). Gibberellic acid applied
at300mg L' at the end of August delayed full bloom about 5 days (2000) and at the end of September, 10 days
(2001). During both year’s gibberellic acid and ethephon applied at the higher concentrations resulted lower

percentages of flower opening and fruit set.
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INTRODUCTION

Iran 18 one of the most mmportant apricot producers n
the world. The apricot production of Tran is about
225000 mt per year. An important portion of this
production 1s obtained from the northeast of Iran. One
limiting factor influencing successful apricot growing in
Tran is late spring frost. In many years, the apricot
production of Iran can be affected by late spring frost. So,
the most important aim of Tranian apricot breeding
programs is resistance to late spring frost.

Many chemicals have been tested to determine
their ability to protect fruit blossoms from freeze
damage or delay flower development until freeze damage
18 less likely.

Sedgley'! reported a delay in bud break with autumn
application of plant growth regulators, especially
ethephon, which delayed bloom in several fruit species.

In preliminary studies to determine the effect of
ethephon treatment on fruit bud hardiness™ and fruit
abscission™ treatment in autumn or at high rates in
summer delayed anthesis of various stone fruit cultivars
the following spring. High concentrations (2000 and 4000
mg L") of ethephon delayed bloom but induced leafl
vellowing and abscission, terminal dieback and gummosis
in cherries and plum™. Applying ethephon (250 or 500 mg
L™ two months prior to nermal leaf abscission increased
sweet cherry bud hardiness in midwinter, delayed bloom
3-5 days and had no deleterious effect on fruit maturity or
quality’™. Dennis™® delayed bloom of several stone fruits
with ethephon (250 and 500 mg 1.7"). Ethephon treatment

during early leaf fall greatly accelerated leaf abscission,
plum trees treated with 250 mg 17" ethephon were
completely defoliation 5-7 days before untreated trees™.
Application during bud swell did not affect bloom delay,
fruit set, or yield®. Delaying bloom of apricots with
ethephon (150-200 mg L") doubled yields following a
—4°C freeze at bloom time". Treatment with 100 mg L™
during the period of natural leaf abscission effectively
delayed peach flowering and mcreased winter bud
hardiness in New Jersey'"*?. The effects of gibberellins
on flowering have been studied more extensively than
those of any other plant growth regulator. Gibberellin
treatment during autumn can delay bloom and increase
bud hardiness"*'"¥, but the two effects are not necessarily
correlated. Gibberellin delayed apricot blossoming 11-13
days one year but similar treatments were ineffective the
following year'"!. Postharvest application of GA (June to
August) ranging from 10 to 1000 mg L™ induced several
flower and fruit responses in Patterson apricot™'”. Late
summer and early autumn GA treatments can delay bloom
of stone fruits, but often mduce detrumental effects such
as flower bud abscission and reduced set. This study was
initiated to determine the effects of time of ethephon and
gibberellic acid application and concentrations on bleom
delay of Shahroudi apricot.

MATERIALS AND METHODS
The research was carried out in the Khorasan

Agricultural and Natural Resources Research Centre
during the years 2000-2001 to examine the effects of
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application of different concentrations of ethephon and
gibberellic acid (0, 50, 100, 200 and 300 mg I.™") at the end
of August, September and October on delay the flowering
mn apricot Shahroudi cultivar. A factorial experiment was
laid out n Completely Randomized Block Design with 3
replications where each replication comprised 5 trees. All
data were subjected to analysis of variance and Duncan’s
Multiple Range tests were used to compare the treatment
means. Treatments were applied to 15 year-old Shahroud:
apricot trees. The various growth regulators were applied
with a small hand sprayer, with the leaves covered
thoroughly to point of run off. The trees were planted and
grown Using management practices to
commercial orchards in Tran. The plantation is located on
a sandy soil with low humus content. Tn the soil of the
orchard a high pH (7.5) and high calcium content (15-20%)
were measured. Spacing of the trees 13 3x4 m; 10 cm of the
rootstock shanks 1s left exposed above the soil line. The
trees were trained as open vases.

Ethephon and gibberellic acid treatments effects were
determined by bloom delay, percent flower opeming and
fruit set. The number of opened flowers were recorded
periodically and expressed as percent of total. Bloom
delay was determined by subtracting the time of 70%
anthesis of ethephon and gibberellic acid application from
that of control and was expressed as the number of bloom
delay days.

Cominon

RESULTS AND DISCUSSION

Compared to the control results showed, ethephon at
low concentrations successfully delayed bloom and 100
mg L' of ethephon applied at the end of October delayed
full bloom approximately 3 to 7 days 1 both years (Fig. 1).
Although ethephon at 300 mg 1.7' delayed bloom & to 10
days, treatment resulted in the production of abnormal
flowers and lower fiuit set (Fig. 2). Increase in ethephon
concentrations resulted in an increase in percent abnormal
flowers and gummosis (Table 1).

Gribberellic acid applied at 300 mg 1.7" at the end of
September delayed full bloom about 5 to 10 days (Fig. 2).
During both years’ gibberellic acid applied at the ngher
concentrations resulted lower percentages of flower
opening and fruit set (Table 2).

Flowering period of trees treated with ethephon and
gibberellic acid at 100 and 300 mg L', respectively were
loner than control. We found significantly differences in
other characteristics such as fruit size and soluble solids
content between treatments (Data was not shown).

Fall ethephon and gibberellic acid applications
delayed bloom in the 2 years studied Depending upon
concentration and time of application, full bloom of
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Fig. 2. Effects of ethephon application on fruit set
percentage of apricot cv. Shahruodi in 2002

Shahroudi was 3 to 7 and 5 to 10 days later than the
control m ethephon and gibberellic acid application
respectively. This results are similar to that reported
for several stone fruit species (cherries, peach, plum
and apricot) to which ethephon was applied at 100

to 500 ppm!®. Present findings have been confirmed by

Table 1:  Effect of ethephon application on shoot gummosis apricot trees

(cv. Shahroudi)
Application time

Conc. mg L~} End of Aug End of Sept. End of Oct.
Control oC oC oc

50% oC 0.67BC 0.67BC
100 1ABC 1.67AB 1.33ABC
200 1.3ABC 2AB 1ABC
300 1.67AB 2.334 2.33A

TMeans with similar capital letter in each column and row are not
significantly different at 196 level *mg L™!
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Fig. 3: Effect of gibberellic acid application on bloom delay

Table 2: Effect of gibberellic acid application on fruit set percentage apricot
(cv. Shahroudi)
Application time

Conc. mg L™} End of Aug End of Sept. End of Oct.
Control 1.5AB 1.17AB 3.5A

50* 1.16AB 1.16AB 2.66AB
100 0.67AB 0.84AB 2.5AB

200 0.3B 0.16AB 1.66AB
300 0.1B 0.17AB 0.44

TMeans with similar capital letter in each column and row are not
significantly different at 1% level * mg L™!

other authors who consider fall ethephon and gibberellic

acid application to have an effect on time of

flowering!*'**",

Flowering period of trees treated with ethephon and
gibberellic acid at 100 and 300 mg 1.7, respectively were
loner than control and a ligh percentage of those flowers
that opened late were abnormal and may be the major
reason for reduced fruit set at these concentrations.
These data agree with that of Crisosto®” and Dennis!®
who reported a decrease mn yield and fruit set by ethephon
and gibberellic acid application.

Dennis'™ reported that gummosis occurred at high
ethephon concentrations in all Prunus species he studied.
These results also confirmed by our finding, but we were
unable to detect any side effects due to any gibberellic
acid concentrations m either year of our study with
Shahruodi apricot. This trial demonstrated that growth
regulators mfluence time of flowering, frut set and fruit
quality. However, conclusion needs to be proved in
further trials set in different climatic conditions.
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