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Increasing the Fruit Set by GAs Past and Other Hormones

to Determine the Self-Incompatibility in Japanese Pear.

Tetsu NAKANISHI*, Tadahiro YAMASAKI™, Takeshi
Yoshitaka KAWAI* and Takao ICHII*

OZAKT*,

x Department of Pomology, Faculty of Agriculture, Kobe University,
Nadaku Kobe 657, Japan
xx Shionogi & CO., LTD. Doshomachi, Higashiku, Osaka 541, Japan

Three kinds of plant growth substances, NAA, GA and TAG were applied
to flowers to examine fruit setting and seed formation in selfed and crossed
flowers of self-incompatible Japanese pear ( Pyrus pyrifoliac NAKAI cv.
Chojuro and Sinsui). To examine the stage which self-incompatibility had
revealed during the flower development, GA4 was also applied to the floral
bud to avoid early fruit dropping caused by the small number of seeds.

Mixed applications of NAA, GAs and TAG resulted in more than 60% of
fruit set in both selfed and crossed flowers at harvest in August. Though higher
concentrations of NAA reduced the fruit size and strongly suppressed the seed
formation in cross pollinated fruit, GA4 paste was stimulative to the fruit
development without seed abortion. Many of the selfed fruits, however, remain-
ed, on the tree until harvest and produced no seed, the latter indicating no
modification by those hormones toward self-incompatibility. Among six stag-
es of the self-pollinated floral buds, most of the fruit did not produce seeds,
except for one seed in one of each youngest and maturated buds.  From this
experiment, it seems that self-incompatibility occurs in young floral buds.

Key words : Self-incompatibility, Japanese pear, Self-pollination, Gibberellin,
Fruit set.
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Table 1. Applications of various hormones after self and cross pollination (1985).

2 days after

Just after pollination pollination

Treatment 16days after pollination

GA4 500 pm + NAA 20 pm + BA 100 ppn

A GA4 500 po+ NAA 20 pm -+ BA 100 pm

B NAAL00 pm+ TAG 3 pm GAs Paste  NAAIOOpn + TAG 3 pm + GA, Paste
C NAAS00 pm+ TAG 3 pm GAs Paste NAAS00pm + TAG 3 pm + GA4 Paste
D NAAS00 pm+ TAG 3 = NAABOO ym + TAG 3 pm

E Heat treatment™ GA4 Paste GA4 Paste

TAG ; Thidiazuron, Tomono Noyaku CO., LTD.

GA4 Paste ; 2.7% GAs Paste, Kyowa Hakko Kogyo CO,, LTD.
Heat treatment ; immersed the pistil in hot water at 45°C for 30sec.
* Heal treatment was carried before pollination.
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Fig.1. Effect of various hormones on fruit set after self and cross pollination (1985).

Hormone treatments (A—E) were shown in Tablel. — Violent wind accompanied by Taihun.

Table 2. Influence of hormone treatments on fruit size at harvest in August (1985).

Hormone* F ruit Fruit Fruit
wt diameter length L/D
treatment (g) (em)(D) (em)(L)

Cross pollination

Control 229.2 7.74 6.14 0.80
A 330.7 8.36 7.58 0.91
B 263.3 ‘ 7.92 6.67 0.84
C 220.0 7.60 6.11 0.80
D 164.3 7.36 5.59 0.73
E 274.2 7.96 7.15 0.90

Self pollination

A 291.1 7.85 7.69 0.98
B 270.5 8.13 6.93 0.85
C 194.0 7.37 5.84 0.79
D 118.6 . 6.36 4.471 0.70
E 229.5 7.49 7.04 0.94

* Hormone treatments (A—E ) were shown in Table 1.
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Table 3. Effect of GAs paste on fruit set and size after self and cross pollination ( 1986).

Fruit set (%)

Fruit size at harvest

GA4 paste
conc. (%) 3 weeks. 7 weeks wit. Diameter Length
after pollination after pollination (g) ~ (cm) (cm
Cross pollination
0 97.0 93.9 252.3 10.9 6.4
1.1 93.9 90.9 280.2 8.4 6.5
1.7 97.0 93.9 262.2 8.4 6.5
2.2 100 100 213.3 7.6 6.7
Self pollination
0 6.0 6.0 111.5 6.3 4.9
1.1 75.8 75.8 160.5 6.8 5.7
1.7 75.8 75.8 194.5 1.3 6.0
2.2 90.9 90.9 220.1 7.5 6.2

Table 4. Influence of hormone treatment on seed formation (1985).

Fruit with

No. of Full seeds Full seed Aborted  Germination
Treatment * 1 aft least full seeds (% wt  (ng) seed of full seeds
ml meed / fruit ' ‘ wt (mg) %
(%) g
Cross pollination
Control 100 5.6 56.3 79.9 24.3 —
A 72.4 B35 32.1 56.7 9.4 50.6
B 56.6 2.4 20.3 78.2 15.0 70.7
C 41.7 1.1 5.8 62.2 11.8 8.1
D 70.7 3.4 26.6 61.5 7.4 58.9
E 100 5.2 52.6 71.4 16.8 63.6
Self pollination
A 0 0 0 = 2.9 —
B 3.4 1 0.5 46.0 12.0 0
C 0 0 0 — 8.2 —
D 0 0 0 == 2.8 =
E 0 0 0 = 7.2 —

% Treatments( A—B) were shown in Table 1.
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Fig.2. Distribution of fully developed seed in each fruit treated by various hormones in cross polli-
nation (1985). Hormone treatments (A—E) were shown in Table 1.
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Fig. 3. Distribution of fully developed seed in each fruit treated by GAs paste in cross
pollination (1986).
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Developmental stages ~om bud to flower.

Stage Appearance

Stamen and pistil

-6 Very tiny bud mostly covered by

the sepal.

=5 Tight pink bud.

Petals protrude half way from the

sepal( pink, stage).

—4 Large but still tightened bud with
pale pink petal.

=38 Largely round and white bud
(ballon stage).

-2 Flower begins to open.
Petal stands vertically.

-1 Just before flowering.
Petal slightly inclines inward.

0 Entire flowering.
Petals open horizontally.

Tightly packed stamina with short
filaments.
Pistil is entirely hidden within them.

Stamina and pistil are the same as at
stage —6.

Stamina loosen slightly with short
filaments.

Pistil protrudes to the same height as
the anther lobes.

Stamina grow long.
Pistil protrudes above the anther. d.

Stamina mostly loosen.
Anther lobes curve inward.

Stamina extend all around.
Anther lobes still curve inward.

Anther lobes curve outward.
Anthesis begins.
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4. Growth of the style during floral
development,
Each floral stage was described in Table 5.
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Table 6. Phenotypic expression of self-incompatibility during floral development (1986).
6 weeks after
Floral® pollination( June 5 ) At harvest (July 29)
st;;: Fruit set Fruit set Fruit with full seeds
Number % Number % No.of fruit % fruit No.of seed
GAs treatment™™
-6 26 78.8 19 57.5 1 3.0 1
-4 27 81.8 17 51.5 0 0 _—
-2 30 90.9 18 54.5 0 0 —
0 16 48.5 11 33.3 3 9.0 2
Without GA4 treatment™™*

-6 1 3.0 1 3.0 1 3.0 1
-4 1 3.0 1 3.0 0 0 ==
— 2 2 6.0 2 6.0 0 0 —
0 i 3.0 1 3.0 0 0 —

* Floral stages were described in Tableb. **Each plot was treated 33 flowers.
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