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Fruit Development and Crack Formation in Chestnut

Masanori Miyazaki, Masakazu Oku,
Hiroshi Sato and Toru Takahashi

1. Fruit development and crack formation in chestnut, from the embryosac mother
cell stage to the mature embryo, were observed.

2. Three fruitlets with the shell appeared in an involucral bract at the pistillate
flowering time in early June. Each fruitlet had about 15 small anatropous ovules on
an upper part of it, and then only one of them enlarged.

3. In the ovule, the embryosac mother cell was formed on an upper part of the
nucellus in the mid June and divided repeatedly, and the embryo sac was formed by
the end of June. The proembryo appeared after fertilizing, and became the globular
embryo in the mid July.

4. The globular embryo grew to the heart-shaped and elongated along the integument.
Then both sides of the heart-shaped embryo enlarged to the center, adjoined each
other, and formed cotyledons.

5. At a part of the two adjoining cotyledons, small epidermal cells of the embryo
were in two rows from both sides, and a boundary line between them seemed to be
a crack line. At under parts of the embryonal axes of some samples, there were a
vacant space and several crack lines which reached an outside of the fruit, and
were connected with the embryonal radicle.

6. From the result obtained, it was found that the crack lines on the surface of
chestnut fruit were formed in the process of the embryo development.

Key words : chestnut fruit, ovule, embryo, adjoining cotyledons, boundary line, crack
line.
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Fig. 1. Thc ovule development in chestnut.

¢ A pistillate flower of chestnut collected 13 Jun..

* 3 fruitlets with shells in an involucral bract collected 13 Jun..

: Small ovules on the upper part of a fruitlet collected 23 Jun..

: The enlarged ovule collected 9 Jul..

! The developed ovule and the peeled integument collected 24 Jul..
* Crack lines on the surface of a fruitlet collected 30 Jul..
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Fig. 2. Developments of shell and ovule in chestnut.
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Fig. 3. The ovule development from the embryosac mother cell stage to
the globular embryo in chestnut.

: The embryosac mother cell collected 13 Jun. (x100).

! The developed embryosac collected 23 Jun. (x100).

! The central nucleus collected 2 Jul. (x100).

: The zygote collected 2 Jul. (%100).

: The proembryo collected 9 Jul. (x100).

: The globular embryo collected 7 Jul. (x10).
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Fig. 4. The embryo development and the crack formation in chestnut.

! The heart-shaped embryo collected 10 Jul. (x10).

: The embryo enlarging along the integument collected 31 Jul. (x5).

¢ The embryo enlarging to the center collected 31 Jul. (x3.125).

¢ A boundary line between 2 adjoining cotyledons which seems to be

a crack line collected 8 Aug. (%25).

E: A vacant space and crack lines at the under part of the embryonal
axis collected 16 Sep. (x10).

IF: The crack line from the inside to the outside of the fruit collected
16 Sep. (x3.125).
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