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Physiological studies on the growth and development of peach fruits I
Anatomical changes during the development of peach fruits
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Fig. 1. Growth curves from full bloom to ripening of peach fruits in the three varieties.
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Fig. 2. Development of the integuments of peach fruits in the three varieties.
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Table 1. Relationship between cell size and cell
number in mesocarp of different variety

Variety Mean cell size (u) } Mean cell number
) | _ ]
Sunakowase ‘ 12,1 413
Okubo ! 14.2 352

Hakuto 15.3 i 327
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Fig. 4. Relationship between fruit sizes and mean
cell sizes in the mesocarp of different variety.



H25%5

4 R ENRE BYF
200
150F
2
[}
N
? 100f
3
o———@ Sunakowase
50 O~ Okubo
&—4& Hakuto
O 4 [l [

5
weeks after

10
full

15 20

bloom

Fig. 5. Growth curves from full bloom to ripening of mesocarp cell in the three varieties.
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Summary

The development of peach fruits was investigated
by anatomical change of weekly samples from full
bloom to ripening. Used for experiments were the
{hree varieties of peach “Sunakowase” (early matur-
ing), “Okubo” (middle maturing) and “Hakuto” (late
maturing).

The general pattern for fruit and seed parts of three
varieties during development was similar. Fruits de-
velopment could be distinguished into three stages by
their anatomical changes.

The duration of Stage I (rapid pericarp growth)
was identical for the three varieties for development of
mesocarp, integument and embryo.  The duration of
Stage I1 (retarded pericarp growth) differed with the
variety; the earliest maturing variety having the

shortest period. The duration of Stage II was cor-

related directly with the date of fruits ripening.

Development of integuments was continuous: they
reached their maximum size at the end of 9 weeks after
full bloom.

Embryo development was very slow until the 7th
week. It was a flat structure until the 5th week, when
it became spherical.

Cotyledons were formed in the 8th week and
reached maximum size at 12 weeks after full bloom.

The coincidence of pit hardening with depressed
fruit growth had led to the suggestion that competi-
tion for nutrients suppressed growth of the mesocarp.
However, theory was questioned; when a double sig-
moid growth curve was observed even for GA induced
parthenocarpic peaches. Growth characteristics of the
seedless fruit were the same as for pollinated and seeded
fruits.

The cell division of mesocarp in the three varieties
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occured mostly about 3 weeks from full bloom There- tion to the stage of development and the metabolic
after growth was due primarily to the enlargement of state of the cell. The vacuoles were often numerous
cell already formed. and small at full bloom, however they coalesced to

The vacuoles in the cell of mesocarp tissue of form one large vacuole which forced the cytoplasm to
“Okubo” peach fruits varied in shape and size in rela- the outside of the mesocarp cell at the end of Stage 1.

Explanation of plate

Photographs No. la-lc.
Development of the embryo of the three varieties at 9 weeks after full bloom. x100.

C-cotyledon; En-endosperm; I-integument.
la-Sunakowase; 1b-Okubo; 1c-Hakuto.
Photographs No. 2-5.
Development of the embryo and endosperm of “Okubo” peach from 5th to 11th week after full
bloom. x100.
2. FEndosperm free nucleus. (5th week)
3. Endosperm fully cellular and apex flattening embryo. (6th week)
4. Cotyledon primordia. (8th week)
5. Rapid development of cotyledons. (11th week)
Photograph No. 6.
Normal vascular bundle in the mesocarp of the peach fruits. x 100.
V; vascular bundle.
Photograph No. 7.
Epidermal tissue. % 100.

Photographs No 8-10.
Development of the vacuoles in the cell of mesocarp tissue of “Okubo’” peach fruits.

V; vacuoles. IS; intercellular spaces.

8. The vacuoles were often numerous and small at full bloom.
9. Two vacuoles in mesocarp cell at 20th May.

10.  One large vacuole at the end of Stage I; (Ist June)
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