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Influence of Interstock Grafting as a Dwarfing
Component on Peach Trees Development
and Fruit Quality
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Abstract: A field experiment was conducted to investigate the interstock grafting effect as a dwarfing
component on peach tree development and fruit quality. The study was made at the Ehime University
Experimental Farm located in south-eastern Japan during the period 2001-2005. The results of the
field experiment indicated that pruned branches weight and flowers number were lower in interstock
than in control trees. However, percent fruit set was a little higher in interstock treated than in control
trees. Fruit yield and fruit weight were lower in interstock treated than control trees. Soluble solids
content and maturity index were higher in interstock treated trees than control, with an increasing
trend in the period from 2001 to 2005, while titratable acidity showed an opposite trend. The results
of this study showed that the interstock grafting is a useful dwarfing component for controlling the
size of peach trees and improvement of fruit quality.
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Introduction or size-controlled fruit trees provide easier

pruning, thinning, spraying and harvesting, and
Dwarfing of fruit trees plays an important  could lead to the production of high-grade
role in fruit growth, development and quality. fruit at lower production cost (Tukey 1964).
Large vigorous fruit trees face a problem to Sunset (1990) reported that in the past, genetic
fruit growers, because ladders have to be used  dwarf fruit trees were often disappointing.
during fruit thinning, bagging and harvesting. If they produced any fruit at all, it didn’t
If trees are small-sized, then it is easy to pick taste very good. Almonds, apples, apricots,
fruits from the ground. Small, compact, dwarf cherries, nectarines, and peaches have genetic
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dwarf varieties. They are usually adapted to
the same areas as their standard counterparts.
Genetic dwarf nectarines and peaches, while
adaptable to the same areas as standards, tend
to have lower chilling requirements for most
standard varieties. Though most still can not
match the flavor of the best standard varieties,
newly genetic dwarfs particularly peaches and
nectarines made the fruit more tasty. Slingerland
and Wilson (1998) reported that there are no
commercially acceptable dwarfing rootstocks
for plum, peach or apricot that are comparable
to those presently available for apple and pear.

Peach trees grafted on Prunus tomentosa and
Prunus japonica rootstocks could be dwarfed
but showed grafting incompatibilities after a
certain period (Andrews and Serrano, 1992).
The primary factor limiting the use of size
controlling rootstocks in stone fruit production is
the lack of suitable rootstocks with a wide range
of compatibility among cultivars (De Jong, et
al.,2001). Therefore, dwarfing techniques, other
than dwarfing rootstocks, need to be developed
to control peach tree growth.

Tree size can be reduced by using interstock.
Perez-Garcia et al. (1993) reported up to
42% decrease in plant height using different
interstock/rootstock combinations on Manila
mango compared to Manila seedling trees.
Karp (1996) found greater yield in interstock
treated apple trees than in controls. However,
Sandoval (1987) indicated that interstocks of
apple trees caused tree size reduction, as well
as earlier initial fruit production, but also a
lower yield per tree. In this study, a field
experiment was undertaken during the period
2001-2005, to study the effects of interstock
grafting as a dwarfing component on peach
trees development and fruit quality.

Materials and Methods

Site: The experiment was carried out in an
orchard in the Ehime University Farm located
in south-eastern Japan.

Plant material: One-year-old peach trees were
planted at a spacing of 1.2 x 2.0 meters (m) in
April 1998. The trees were grown and nurtured
properly until they became three years old (May
2001). Afterwards these three-year-old peach
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(Prunus persica Batsch cv. ‘Akatsuki’) trees
were used to collect data in the experiment
started in May 2001.

Treatment setting: The treatment was made at
planting (1998). There were two treatments:
control and interstock of ten trees used in
the experiment, where five trees were used
for control and the other five for interstock
treatment. The trees were grafted on 25 cm
interstock (var. ‘Tsukuba No. 2’) and then this
interstock was grafted again on vigorous stock
(var. ‘Tsukuba No. 47), as shown in Fig. 1.

Scion —» «+—— Scion

Inter-stock
(Tsukuba No.2)

Rootstock —p «+—— Rootstock

A B

Fig. 1. The grafting treatments applied on peach
trees. A: Control (no interstock), B: Treatment
(with interstock).

Cultural operations: Fertilizers were applied in
the first year after plantation, for N, P and K at
rates of 10%, 10% and 10%, respectively, with
10 grams per tree. Weeding was made at a 15
days interval manually. Irrigation was applied
per week. Pesticide was used as needed to
control disease and pest.

Data collection: Pruned branch weight was
collected after winter pruning in February in
the period 2001-2005. Percentage of flower bud
and fruit set were measured in January and May
in 2005, respectively.

Fruit bagging, harvesting and measurement:
Fruits were bagged in early May, 2001, 2004
and 2005 and harvested in mid July 2001, 2004
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and 2005. Fruit yield and degree of maturity
were recorded immediately after harvest. Ten
fruits per tree were randomly selected and used
to determine soluble solids content (SSC) and
titratable acidity (TA) immediately after harvest.

Maturity degree measurement: Fruits were kept
in different baskets after harvest by following
each replicate. A score of 1 was given for green
fruit, and a score of 5 was given for ripen fruits.
By following these categories, the maturity
index/degree was measured for each replicate
and the mean for each treatment was calculated.

Juice collection: Fruit juice was collected
manually immediately after harvest using hand
threaser and cheesecloth and preserved in the
freezer to determine SSC and TA.

Soluble solids content determination (SSC):
Soluble solids content was measured with a
refractometer (Atago PR-1). One drop of juice
was taken on the refractometer and reading was
recorded.

Titratable acidity determination (TA): TA was
determined by titration with 0.1N NaOH using
phenolphthalein as an indicator. Titration was
made using juice until color was developed and
recorded the reading.

Design and Statistical analysis: Treatments
were set following completely randomized
design repeated in different trees. Standard error
was calculated to test the mean deviation.

Results and Discussion

Trees were trained as slender spindle bush types
and pruned branches were weighed after every
pruning (Figure 2). Branch weight was lower
in interstock treated trees and higher in control
trees during the years 2001-2005. Percent flower
bud was higher in interstock treated than in
control trees, while percent fruit set was lower
in interstock treated trees than in control (Figure
3). Positive correlation was found between
shoot growth (measured by branch weight) and
trunk circumference (Figure 4). Fruit yield and
fruit weight were lower in interstock treated
than in control trees (Table 1). There was no
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treatment effect on fruit number, yield and mean
fruit weight in 2001, 2004 and 2005. However,
soluble solids content and degree of maturity
were higher and acid content was lower in
interstock treated than in control trees (Table 2).
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Fig. 2. Effectof interstock on pruned branch weight
of peach trees. Vertical bars represent SE (n=5)
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Fig. 3. Effect of interstock on percentages of
flower bud formation and fruit set of peach
trees. Vertical bars indicate SE (n=5)
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Fig. 4. Effect of interstock on shoot length (SL)
and trunk circumference (TC) of peach trees.
Vertical bars indicate SE (n=5)
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Table 1. Effect of interstock on fruit yield and size of peach in different years (Mean=SE; n =5).

Year Treatment Fruit no./tree Fruit yield (kg/tree) Fruit weight (g) Fruit diameter (mm) Fruit length (mm)

2001  Control 11.5+£2.0 1.5+0.21
Interstock 10.62.1 1.220.20
2004  Control 15.3+24 2.7+0.34
Interstock 159+ 2.5 2.6+0.24
2005  Control 26.6+ 4.0 4.5+0.33
Interstock 21.5+3.6 3.6+0.20

130.8+5.4 -
113.5+4.5
176.2+5.0 65.4+0.8 60.1£0.6
163.324.1 65.9+0.9 60.2+-0.5
169.1+6.0 66.5+0.7 59.6+0.5
168.5+5.2 67.4+0.8 60.4+0.4

Table 2. Effect of interstock on fruit quality (SSC, TA and maturity) of peach in different years

(MeanxSE; n =5).

Year Treatment Maturity degree* Souble solids content (%) Titratable acidity (%)

2001 Control 2.5+£0.26 - —
Interstock 33+£0.29 --- ---

2004 Control 2.7+0.33 10.1 £0.25 0.51 £0.06
Interstock 35031 11.6 £0.23 0.36 £ 0.04

2005 Control 3.0+ 0.30 12.9 £ 0.23 0.37£0.03
Interstock 3.8+0.28 13.7+£0.24 0.26 £0.03

* For maturity degree, ripen fruit was counted as score 5 and green fruit as score 1.

The results show that interstocks can be effective
in dwarfing peach trees. Branch weight was
lower in interstock treated trees, probably due
to the suppression of mineral and photosynthate
movement between shoots and roots the
interstock. In addition, the interstock used in
this experiment has been observed to have
dwarf characteristics, though it is not effective
as a dwarfing rootstock. Hossain et al. (2005)
found that shoot growth was lower in interstock
treated than in control trees. Sandoval (1987)
stated that several cultivars in mango (Mangifera
indica L..) cv. Manila tested as interstocks
showed tree size reduction as well as earlier
initial fruit production but also a lower yield per
tree. Chaudhri (1976) reported that tree size was
dwarfed when interstocks were used and Tojnko
et al. (2004) reported that growth in trees with
interstocks was suppressed by about 20% in
comparison with trees without interstocks. Our
results show that it is possible to suppress shoot
growth by use of interstocks in peach trees and
improve fruit quality.
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