Potential ability of fruit itself affecting
fruit development in peaches

MASASHI ISHIDA, AKITSUGU INABA and YOSHITSUGU SOBAJIMA

Abstract This experiment was carried out to get better understanding regarding with fruit
life from flower bud to ripening of fruit in peaches. Both early and late maturing fruits themselves
that were grafted on the bearing shoot of mid maturity were showed remarkably characteristic
growth curves in a similar pattern of individual variety. Generally the quality of each grafted fruit
was markedly influenced to depend on various stocks. However maturity time of all early and
late maturing fruits themselves grafted completely coincided with the characteristic maturity time
of each variety without depending on different stock condition. It is evident from this experiment

that the maturity of the fruit itself was controlled genetically the characters of each variety.

Introduction

It is well known that the final size of fruit depends for a large part on the number of cells
already present in the ovary at anthesis.

Many developing fruits contain chloropyll and it is usually assumed that they can assimilate
CO, in light. This phenomenon has been demonstrated with stone fruit by Kriedemann.” By
applying “CO, to apricot fruits, it has been shown that the resulting fixed carbon is uniformly
distributed through the fruit tissue. The rate of such photosynthesis is relatively low and its
contribution to fruit dry weight is small.

It is believed that a large part of fruit growth is maintained with assimilation from leaves.
However, we do not know exactly what the fruit needs in order to grow what compounds the
plant body has to supply it. The ultimate shape and mature time in peach fruit seem to
depend both on its genetic constitution and the environmental conditions under which it grow
up.

This experiment was carried out to get better understanding regarding with fruit life from
flower bud to ripening of fruit in peaches.

Materials and Methods

For experiment three cultivated varieties (Sunakowase : early maturing ; Okubo : mid matur
ing ; and Hakuto : late maturing) and one unknown wild seedling tree that produced some

small fruits of poor quality were used respectively at experimental orchard belongs to Kyoto
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Prefectural Unsversity.

Ordinarily there are three buds at node in peaches, but it can be found sometimes that
fruit buds at a given node may occur numbers of one, two, or three depending the variety
and tree vigor. For this experiment a single alone flower bud of both early and late maturing
varieties was employed. Both one hundred flower buds which were removed from early and
late varieties were grafted on each bearing shoot of both unknown seedling and mid maturing
variety in late summer by using budding technique. The diameter of grafted fruit was measu-
red at weekly intervals from full bloom until maturity. At harvest times of both early and mid
varieties, each grafted fruit was examined for size and firmness. For grafted fruit quality,
content of soluble solids (by refractometer) and total acid content (total titratable acidity) were
obtained. In addition to content of soluble solids, sugar content of each grafted fruit was also
determined quantitatively at harvest times of both early and mid varieties as described by

Sweeley.?
Results

The growth curves of each grafted fruits are shown in Fig. 1. Compared with matched
control fruits of whole mid maturing fruit, both early and late maturing fruits themselves that
were grafted on the bearing shoot of mid maturity were showed remarkably characteristic
growth curves in a similar pattern of individual variety in the fruit size from full bloom until
maturity. Conversely, early maturing fruit alone itself that was grafted on a bearing shoot of
unknown and wild seedling was distinctly smaller than whole matched control fruit that attached

tree of early mature variety.

In addition, this seedling significantly affected on the fruit L/ D ratio of grafted fruit.
However maturity time of all early and late maturing fruits themselves grafted completely coin-

cided with the characteristic maturity time of each variety without depending on different

Table. 1. At harvest of early and mid varieties, the firmness, soluble solids and titratable acidity
on each grafted fruit.

Combination Diameter Weight Soluble solids Ti:;aihailta;e Firmness
Sunakowase/Seedling
(early) (late) 65mm 68g 6.5% 4. 8ml 1. 6kg
Sunakowase/Okubo
Sunakowase/Sunakowase
(early) (early) 72 220 10.8 3.0 2.0
*Hakuto/Okubo
(late) (mid) 58 115 10.1 8.1 2.6
*Hakuto/Sunakowase
(late) (early) 58 113 10.3 7.6 2.5
*Hakuto/Hakuto
(late) (ate) 59 120 10. 2 7.4 2.7
*QOkubo/Okubo

* at harvest of mid variety
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Fig. 1. The growth curves each grafted fruits as compared with non grafted fruits

stock conditions as shown in Plate 1.

At harvest of each variety, the firmness, soluble solids and titratable acidity on each grafted
fruit are given in Table 1. Generally the quality of each grafted fruit was markedly influenced
to depend on various stocks. The most influence on grafted fruit quality was the difference
in soluble solids in early maturing fruit that had been grafted on the shoot of unknown seedling.

The changes in the content of sugars between grafted and non grafted fruits among four
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Table. 2. The changes in the content of sugars between grafted and non grafted fruits among
four varieties at early and mid maturing times.
per 100g fresh weight

Combination Fructose Glucose Sorbitol Myo-inositol Sucrose
Su?ezlicl);;ase/ S(Clgggng 520mg 620mg 150mg 50mg 2240mg
Se((elilti:)g fruit/Se(cigir;g 140 780 600 320 1920
Su?ezlig;\;aSC/ 0(1;11:%; 620 680 200 50 4320
0(1;;1%%/ 01(‘;?3) 1390 1580 1040 150 2980
Su&zl;ci;\;ase/ Sét:;}{;)wase 670 770 130 380 4450
H(zllgtuetf/ f%f;gO 2300 1800 500 200 1100
*%351(5/ Og‘rg‘;g) 290 260 20 20 7125
*ﬁife‘;t°/?,§‘é?° 500 240 150 20 4350
*Hakuto/Hakuto 350 280 130 20 4120

(late) (late)

* at mid maturing time

varieties at early and mid maturing times are shown in Table 2. Each peach fruit contained
four kinds of sugar, such as fructose, glucose, sugar-alcohol and sucrose among four varieties.
In comparison with non grafted Sunakowase fruit, sucrose content in grafted Sunakowase fruit
on seedling was distinctly low. However sucrose content of all other grafted fruits was relati-

vely similar to content of non grafted and individual variety.
Discussion

It is clear that active competition exists between developing fruit and developing leaves and
that situation is constantly changed at a corresponding stage. Kriedemann® demonstrated that
developing peach fruit at early apparently competed successfuly for available nutrients with
newly expanding foliage. Similar competitive effects can be demonstrated between the fruits
themselves. On the other hand, climatic factors, such as light and temperature, have numerous
effects upon fruit growth. Burg® has also presented evidence for the occurrence of a natural
inhibiter in mango trees. A similar situation probably exists in a avocado fruit in which the
climacteric rise and ripening do not occur while the fruit remains attached to the tree.
(Biale?) Therefore, it is very interesting to get more knowledge about how potential ability of
fruit itself affects fruit maturity and quality such as sugar and organic acids. As a matter of
course the ultimate shape and size of fruit appears to be controlled with the genetic factors
and the environmental condition.

It is evident from this experiment that the maturity of the fruit itself was controiled gene-
tically the characters of each variety without depending on assimilation from leaves in the
various peaches. However, the quality such as sugar and organic acids was affected remarka-

bly by various stocks condition.
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Each arrow indicates grafted fruit. photographs No. 1~No. 4 are Sunakowase (early maturing variety).
Potographs No.5~No. 6 are Hakuto (late maturing variety)

Plate 1. The characteristic maturity time of all early and late maturing fruits

themselves as compared with non grafted fruits



