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Summary

The possible causes of physiological fruit abscission (June drop) in peach (Prunus persica), which
occurs between late Stage 2 and early Stage 3, was investigated for two years. The characteristics of
fruit development in ‘Shimizuhakuto (SH)’ which has a high frequency of pit splitting and
physiological fruit drop were compared with those in ‘Takeihakuho (TH)’ and ‘Megohime (MH)’
which tend to have numerous split pits but low fruit drop and with ‘Yamatohakuto (YH)’ which
manifest a few split pits and a small percentage of fruit drop. SH had a lower percentage of fruit drop
than YH but its growth rate during Stage 1 was faster than that of YH. The pits of SH and TH, based
on fresh weight and size, grew significantly faster than those of YH throughout the entire
developmental period. Seeds of SH elongated faster than those of YH but the former accumulated dry
matter slower than did those of the latter after the middle of Stage 2. There was no difference in the
dry matter accumulation of the pits between two cultivars. Throughout Stages 2 and 3, the length and
cell diameters of embryos were smaller in the fruits of SH than in those of YH. In the former, the sizes
of pits and embryos in the split-pit fruits were significantly larger than those in fruits with intact pits.
The percentage of dry matter in seeds of split- pit fruits in SH varied widely, but at the heavier end on
the distribution, the dry weights were similar in all fruits. Embryo lengths from SH fruits with split- pit
was classified into normal and short categories, indicating that some seeds developed normally until
pit-splitting stage. Seed weight and the sizes of endosperm and embryo in SH fruit which abscised
were significantly smaller compared with those of normal ones, but the weight and size of pits were
similar. When fruits of SH trees were thinned to two crop levels, heavy thinning resulted in larger
fruits but with a higher percentage of split pits with small embryos and more fruit drop than lightly
thinned tree. The high percentage of poorly developed embryos that existed in June drop fruits
regardless of thinning level, suggests that inferior seed development prior to pit - splitting is related to

June drop in SH.
Key Words: fruit abscission, fruit growth, peach, physiological drop (June drop), seed
development.
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Table 1. Percentages of split pits in intact and June drop fruits in ‘Takeihakuho’, ‘Megohime’, ‘Yamatohakuto’ and

‘Shimizuhakuto’ peaches.

Intact fruits”

June drop fruits

Year Cultivar Fruit drop’(%)  No. of fruits e No. of fruits e
sampled per tree Split pit fruit (%) sampled per tree Split pit fruit (%)

Takeihakuho 1.6 a* 24 44.4 a 8.3 65.2 2

1997 Yamatohakuto 0.1a 48 42b 0.3 0b
Shimizuhakuto 22a 48 13.2 ab 6.7 54.0 ab
Megohime 0a 18 33.4a - -

1998 Yamatohakuto 02a 48 2.1b 0.3 Ob
Shimizuhakuto 02a 48 69Db 1.0 16.7 a

* No. of June drop/total no. of June drop and intact fruits.

¥ Fruit samples of each cultivar were collected at Stages 2 and 3 of fruit growth.
* Same letters within column indicate no significant difference at P<0.05 by Duncan’s multiple range test (1997) or ¢ - test

(1998).
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Growth curves of ‘Takeihakuho’, ‘Yamatohakuto’ and

‘Shimizuhakuto’ peach fruits by length (upper) and thick-

ness (middle) and fresh weight (lower). Vertical bars
indicate SE (n=3). NS indicates no significance. * and **
indicate significant difference at 5% and 1% levels, respec-

tively, by ¢-test between ‘Yamatohakuto’ and ‘Shimizu-

hakuto’.
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Fig. 2. Seasonal changes in length (upper) and fresh weight (lower) of pit and seed in the fruits of three peach

cultivars. Vertical bars indicate SE (n=3). NS indicates no significance. * and ** indicate significant

difference at 5% and 1% levels, respectively, by ¢ - test between ‘Yamatohakuto’ and ‘Shimizuhakuto’.
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Table 2. Ratio of pit/fruit and seed/pit in each parameter of the fruits sampled from three peach cultivars®.

Rate (%)
Ratio Cultivar
Fresh weight Length Diameter Thickness
Takeihakuho 13.1¢Y 729b 54.6b 46.5b
Pit/Fruit Yamatohakuto 189b 77.7 a 62.5a 41.1¢
Shimizuhakuto 20.8 a 78.9 a 63.3a 499 a
Takeihakuho 10.8 a 53.8b 50.3b 32.2a
Seed/Pit Yamatohakuto 10.4 a 578a 52.8a 314a
Shimizuhakuto 9.2b 572a 52.2a 29.3b

? Investigated on June 13, 1997, at early Stage 2 for ‘Shimizuhakuho’ and ‘Yamatohakuto’ and the beginning
of Stge 3 for ‘Takeihakuho’.
¥ Same letters within column indicate no significant difference at P<0.01 by Duncan’s multiple range test.

Table 3. Comparison of pit and seed characteristics between abscised (June drop) and intact fruits of ‘Shimizuhakuto’

peach®.
Pit Seed
Type of fruits Fresh Length  Thickness Fresh Length  Thickness Endosperm Embryo
weight (g) (mm) (mm) weight (g) (mm) (mm) length (mm) length (mm)
Intact 10.1 35.4 20.8 0.88 19.3 6.4 17.9 11.8
June drop 85 35.1 21.4 0.56 18.8 51 12.1 1.6
Significance NS¥ NS NS ** NS * ok **

* Investigated on June 27, 1997.
¥ NS indicate no significance. * and ** indicate significant difference at P<0.05 and P<0.01, respectively, by - test.
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Table 4. Effect of thinning level on fruit weight, June drop, and split pits in fruits from ‘Shimizuhakuto’ peach trees.

Intact fruits™ June drop fruits
.. . Fruit weight" .
Thinning level () ¢ Fruit drop (%) No. of fruits Split pit fruit (% No. of fruits Solit pit fruit (%
investigated plit pit fruit (%) investigated plit pit fruit (%)
Heavy 52.1%* 21.6 160 73.1 75 81.3
Light 41.0 8.2 160 50.3 23 65.2

? Heavy and light thinnings were done in early May for and early June to 50 and 150% of normal crop load, respectively.
The crop was then allowed to develop until harvest.

¥ Investigated on June 2, 1999, corresponding to the end of Stage 1 of fruit growth.

* ** indicate significant difference at P<0.01 by 7-test.

¥ Fruits were sampled weekly during the period of Stage 2 (from June 9 to 30).

Table 5. Effect of thinning level on the distribution of embryo in ‘Shimizuhakuto’ peach fruits®.

o _ No. of fruits Size of embryo classifief by length (%)
Thinning level Type of fruits . .
investigated <3mm 3-5mm Smm<

Split pit 15 333 20.0 46.7
Heavy Normal 5 40.0 40.0 20.0
Mean 35.0 25.0 40.0
Split pit 13 7.7 15.4 76.9

Light Normal 7 0 0 100
Mean 5.0 10.0 85.0

* Fruits were sampled on June 23, 1999, coresponding to the end of Stage 2 of fruit growth.
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Table 6. Distribution ratio of embryo length in June
drop fruits of ‘Shimizuhakuto’ peach trees as
affected by different thinning levels.

Size of embryo classified
Thinning No. of fruits by length (%)

level”  investigated”

<3mm 3-5mm Smm<
Heavy 75 76.0 12.0 12.0
Light 23 65.2 0 34.8

? Refer to Table 4.
¥ Fruits were sampled from June 21 to July 10, 1999.
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