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Relation between Early Drop of Apple Fruit and Endogenous Growth Regulators,
and Effects of MCPB, GA; plus GA,; and BA Sprays on Fruit Abscission

Satoru Konpo and Noboru MIzuNo
Kagzuno Branch, Akita Frnit Tree Experiment Station, Kazuno 018-52

Summary

The relationship between the early drop of apple fruit, and auxin, gibberellin and
cytokinin-like substances in the seeds was investigated from 16 days after full bloom
{AFB) by comparing ‘Starking Delicious’ and ‘Fuji’ apple fruits. In addition, the
effects of a spray of 2-methyl-4-chlorophenoxy butyric acid ethy!l solution (MCPB, I1¢
ppm), a solution containing gibberellin A; and gibberellin A, at 50 ppm each (GA;+
GA,), and a 6-benzylamino purine solution (BA, 100 ppm) were investigated under
shading treatment which promoted fruit abscission.

1. In both cultivars, auxin-like activity in the seeds hardly differed from 16 days to
60 days AFB. However, MCPB spray siightly reduced fruit abscission, although most
fruits were small since seed abortion had been increased by the shading treatment.

2. The level of gibberellin-like substances in the seeds of ‘Fuji’ increased on and after
23 days AFB, whereas that of ‘Starking Delicious’ increased on and after 42 days AFB
when early fruit drop ceased. Moreover, the GAz+GA, spray satisfactorily reduced
fruit abscission and promoted fruit growth regardless of seed abortion by the shading
treatment. Therefore, it is considered that gibberellins in the seeds are closely associated
with early fruit drop and fruit growth.

3.  The peak level of cytokinin-like substances of ‘Fuji’ at 25 days AFB was 6 days
earlier than that of ‘Starking Delicious’. Hence, BA was sprayed on the 19 ¢h day AFB
when the level of cytokinin-like substances of ‘Starking Delicious’ was low, although,
it increased fruit abscission. This may have been influenced by ethylene evolution
from the fruit which increased after the BA spray.
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Fig. 1. Histograms showing auxin-like activitics of
methylene chloride fraction from ‘Starking

Delicious’ and ‘Fuji’ apple seeds (1984),

Auxin-like activities were determined by avena
straight growth test following PC in the
solvent system, isopropanol/28% ammonia/

water (10:1:1, v/v/v),
% Days after full bloom.
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Fig. 2. Level of gibberellin-like substances extracted

from ‘Starking Delicious’ and *Fuji’ apple seeds
(1985).

Gibberellin-like activities of the ethyi acetate
fraction. were determined by the method of
microdrop application using a dwarf rice cultivar
(Tan-ginbozu) after TLC in the solvent system,
ethy! acetate/chloroform/acetic acid (15:5:1,
v/v/v),

% As in Fig. 1.

Table 1. Content of cytokinin-like substances extracted from ‘Starking Delicious’ and *Fuji’ apple seeds (1986).

Kinetin equivalents pg/g dry weight (ng/seed)

Cultivar June Juiy
5 11 17 23 30 7
(19)* (25 (31 an {44 (51
Starking Delicious 0.06 2.21 27.3 0.21 0.26 017
€0.02) (2.41) (77.8) (1. 053 (1. 66) (1. 43)
Fuji ' 0.43 8.25 0.30 1.13 0.12 1.67
(0.01) az.m (E.09) (6. 152 (0. 86D Q4.3

Cyickinin-like activities bioassayed with soybean callus test following PC in the solvent system, isopropanol/28%5
ammonia/water (10:1:1, v/v/v) after the Dowex 50 WH fractionation of an n-butanol fraction from seeds

(1986).
? As in Fig, 1.
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Fig. 3. Effects of GA3s+GA4 and MCPB spray on the
rate of fruit abscission of *Starking Delicious’
apple (1986,

Ten-vear-old ‘Starking Delicious’ apple trees
grafted on M. 26 rootstocks were used, and

each shading treatment (June 9~16 and June 16

~25) was applied using a cheesecloth with a

shading ratio of 51%.

The arrows indicate the days on which GAs+GA,

or MCPB were spraved on only the fruits.

= Days after full bloom.

¥ A solution containing GAs and GA4 at 50 ppm

each.

* 10 ppm selution.
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Fig. 4. Effect of GA3+GA, spray on fruit growth of
‘Starking Delicious’ apple (1986).
The arrows indicate the days on which GAs+GA,
was sprayed,
The shading treatment was applied on June 9~
16.
© ¥ As in Fig. 3.

M & - KRE A

1 2 3

MCPB GA;+GA, Control

Fig. 5. Condition at harvesting time of the ‘Starking
Delicious’ , apple fruits spraved with MCPB or
GAa+GAy (1986).

The shading treatment was applied on June 9~
16.
See legend in Fig. 3 for further notes,

Table 2. Percentage of normal seeds per fruit of
‘Starking Delicious’ apple (1986).

June 9~16 June 16~.25
Treatment Shading Shading Untreated?
A B A B B
GA3+GAs 852 28.7%% 20.2° 4.2 97.9
MCPB 96. 6 26.6%  37.8Y 0
Control* 80.7 87.5%  72.3¢ 97. 4
n,s. n,s, n.s.

* GA3z+GA4 was sprayed on June 12, 27, July 11, 28,
Aug, 12 under natural environmental conditions.
A The seeds were observed immediately after

shading treatment,
B: The seeds were observed at harvest (Qct. 8).

¥ Different letters within a column represent significant
differences, according to Puncan's multiple range
test, 5% level,

* The seeds in the fruit which had grown uniformly
were observed,

See legend in Fig. 3 for further notes.
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Fig. 6. Effect of BA spray on the rate of fruit abscis-
sion of ‘Starking Delicious’ apple (1987),
Eleven-year-old ‘Starking Delicious’ apple trees
grafted on M. 28 rootstocks were used. The
shading treatment (June 8~15) was applied using
a cheesecloth with a shading ratio of 5125
The arrows indicate the days on which BA was
spraved on only the fruits,

%z Days after full bloom:.
¥ 100 ppm solution,
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Table 3. Effects of GAz +GA4 and BA spray® on ethylene production (nl/g/h) from
‘Starking Delicious’ apple fruit (1987).

Treatment June 8 10 12 14 16 18 21 24 28 July 3
22 (24 (26) (28) (36 (32 (35) (38> (42) “n
GAy :FGA.s 0. 908>~ 0. 407° 0. 480™ 0. 334 0.105% 0. 186" 0.119* G. 081 8.027% 0. 052
BA 1.057"% 0. 5250 0. 627° 0.577* 0. 234° 0. 257% 0.122% 0. 074% 0. 432 0.075%
Controi 0.518* 0. 255" 0. 364" 0.381* 0.175% 0. 166* G.173% 0. 0922 0. 053" 0. 056

Eleven-yeﬁr-’old ‘Starking Delicious’ apple trees grafted on M, 26 rootstocks were used.
GA3;+GA4s and BA were sprayed on June 7 under natural environmental conditions.
%, %% Ag in Fig. 3, Fig. 6 and Table 2.
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