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Growth and Development of Seeded and Hormone-induced Seedless
Fruits in Chinese Gooseberry (Actinidia chinensis Planch.)
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Table 1. Effects of pollination and hormonal treatments on fruit set in ‘Monty’.

No. of flowers

Treatment

No. of fruits

treated set (%)*
Pollination 400 392 (98.0)
Unpollination 50 0 (0.0
KT-30 40 ppm 400 382 (95.5)
GA, 500 ppm 400 359 (89.8)

* Three weeks after treatment
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Fig. 1. Growth curves of seeded and
hormone-induced parthenocarpic ‘Monty’
fruits. O, Pollinated ; A, KT-30-treated ;
O, GA,-treated.
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Fig. 2. Changes of percentage dry matter
in seeded and hormone-induced parthe-
nocarpic ‘Monty’ fruits. O, Pollinated ;
A, KT-30-treated ; [J, GA;-treated.
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Fig. 3. Increase in the number of cell
layers counted on the medium cross sec-
tions of seeded and hormone-induced par-
thenocarpic ‘Monty’ fruits. O, Pollinat-
ed; A, KT-30-treated ; [J, GA;-treated.
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Fig. 4. Increase in cell size in seeded and
hormone-induced parthenocarpic ‘Monty’
fruits. O, Pollinated ; A, KT-30-treated ;
0, GA;-treated.
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(dosal bundle) #3EH s>tz (F5-A ). BEERC
BIhsoEROETR/NSL, EERL D aro
7o, ERROEHRTHREROEFTILL % > THER

Fig. 5. Difference of ventral bundle development between seeded, KT-30-induced
parthenocarpic, and GA;-induced parthenocarpic fruits in ‘Monty’. A, an ovary at
anthesis ; B, a ventral bundle of seeded fruit 4 weeks after anthesis;C, a ventral
bundle of seeded fruit 8 weeks after anthesis; D, a ventral bundle of KT-30-induced
parthenocarpic fruit 8 weeks after anthesis;E, a ventral bundle of GA;-induced

parthenocarpic fruit 8 weeks after anthesis.

Abbreviations: DB, dorsal bundle ; VB, ventral bundle; O, ovule. The scale bars

indicate 100 gm.
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Fig. 6. Medium cross-sections of the pedicel of young fruits showing difference of
xylem development between seeded, KT-30-induced parthenocarpic, and GA,-in-
duced parthenocarpic ‘Monty’ fruits. A, a pedicel of flower ; B, a pedicel of seeded
fruit 4 weeks after anthesis ; C, a pedicel of seeded fruit 8 weeks after anthesis; D, a
pedicel of KT-30-induced parthenocarpic fruit 8 weeks after anthesis ; E, a pedicel of
GA;-induced parthenocarpic fruit 8 weeks after anthesis.

The scale bars indicate 400 yxm.
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200 [
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=TSSP AN GAgﬂEEB@ﬁﬁ?&%@ F—FyUiE Weeks after anthesis
HEAEMMAEL THR DEC, SEENDBROENE Fig. 7. Changes of two auxin activities
BED b, of acidic ethyl acetate fraction from seeds,
4., BN seeded fruits without seeds and hormone
BEOREREERESE LB RET. SREOEHK -induced parthenocafpic fruits .in ‘Monty’.
. SOULER LR 3K X Ao T At @®, sceds from pollinated fruits; O, pol-
RiHA, KT-304 i R linated fruits from which the seeds were
GAMEXDEFERE X2 D /s oz, KT-304 removed ; &, KT-30-induced parthenocar-
BXOEEROREEREZIHNEOBHRL D /Nan» pic fruits ; [J, GA;-induced parthenocarpic

fruits.

Table 2. Comparison of various characteristics of seeded and hormone-induced par-
thenocarpic ‘Monty’ fruits.

Treatment
Item
Pollination KT-30 (40ppm) GA; (500ppm)

Fruit

Max. diameter (cm) 13.5 50.8 24.9

Length (cm) 68.8 68.4 26.4

Length/Diameter 1.58 1.35 1.06

Weight (g) 87.2 113.1 8.1

Longitudinal rib (%) 2.5 24.5 0.0

Calyx end protruded (%) 0.0 100.0 0.0
Seed

Length (mm) 2.4 0.9 0.4

Max. width {(mm) 1.6 0.6 0.2

Color Black brown Red brown Red yellow

Hardness Very hard Hard Soft
Fruit hair

Max. width (mm) 0.2 0.6 0.2

Length (mm) 2.8 3.1 2.6

Hardness Soft Hard Soft
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Summary

To elucidate the mechanisms underlying fruit growth and development in Chinese
gooseberry (Actinidia chinensis Planch. cv. Monty), physiological and histological studies of
seeded and hormone-induced parthenocarpic fruits were carried out. The results obained
were as follows :

1. Although non-pollination led to flower drop, treatments of 40ppm KT-30 and 500 ppm
GA; at anthesis induced parthenocarpic fruits. The KT-30-induced seedless fruits developed
into larger fruits than the seeded ones because of the active cell division and enlargement of
their cells. However, some of the GA,-induced seedless fruits abscised from 8 weeks after
anthesis and the others developed into very small fruits because of the inactive cell devision
and small cell size. )

2. Both seedless and seeded fruits followed double sigmoid growth curves and had the
same growth cycles. This indicates that competition of nutrient absorption between seed
and other parts of fruit is not the main factor of the intervening slow growth phase in stage
II and that fruit growth cycle in ‘Monty’ is constant irrespective of the presence or absence
of seeds or hormonal treatments. However, fruit growth cycle in ‘Monty’ was found to vary
to some extent on account of the environmental conditions in the year, since fruit growth
cycle varied year by year.

3. The young seeds collected from seeded fruits 3 and 4 weeks after anthesis showed
very high auxin activitites. Changes of auxin activities in KT-30-induced seedless fruits
were the same as those in seeded fruits from which the seeds were removed. However, auxin
activities in KT-30-inducecd seedless fruits were higher than those in the seeded fruits
without seeds 6 and 8 weeks after anthesis. GA,-induced seedless fruits showed very low
auxin activities. These results indicate that KT-30 treatment promotes auxin synthesis in
young fruits and that the auxins produced promotes cell division and enlargement of cells in
the fruits.

4. Development of ventral bundle was great in seeded fruits, moderate in KT-30-in-
duced seedless fruits and very slight in GA,-induced seedless fruits. These results indicate
that the development of ventral bundle is closely associated with seed development and that
in the KT-30-induced fruits it is closely related to the transportation of metabolites such as
plant hormones. Development of vascular bundle in pedicel was slightly greater in KT-30-
induced seedless fruits than in seeded fruits, while in GA;-induced seedless fruits it was slight.

5. In regard to the quality of KT-30-induced seedless fruits, several problems such as
mophological abnormality arose.



