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Summary

A new cultivar of Japanese pear (P. pyrifolia
(Burm.f.) Nakai) 'Gold Nijisseiki',which is resistant
to theblack spot desease, has been developed by
MAFF and resistered in 1991. To promote the rapid
and widespread planting of this cultivar, the devel-
opment of an early-yielding culture method is ne-
cessary.That is, the growing method is desirable
that gives the highest possible yield from the young
pear tees in the shortest possible period after the
planting.

For the purpose of obtaining early and high yield
in the young trees of Japanese pear 'Gold Nijissei-
ki',the effect of the different training methods of
young trees on growth, vyield, dry matter produc-
tion and fruit production efficiency were compared,
and effective management method was considered.

In 1988, one-year-old 'Gold Nijisseiki'trees on P.b-
etulaefolia Bunge rootstocks were planted in Tottori
Horticultural Experiment Station, at 5mXbm spac-
ing. Alternate trees in row were established as pe-
rmanent trees, and the other halves were designat-
ed as filler trees. Permanent trees were trained by
the common method that has 3-scaffolds. For the
filler trees various training methods that is, 3 sca-
ffolds (3-SF), 4 scaffolds (4-SF), 6 scaffolds (6-SF),
improved-two-branch 8 scaffolds (I-8-SF), 8 scaffolds
(8-SF) and improved-two-branch 12 scaffolds (I-12-
SF) were used.

The 8-year-old trees showed no mutual contact
of canopies. However, in the 9-year-old trees, the
thinning of scaffolds and the cutting back of bran-
ches became necessary in the filler trees. After this
stage, canopies of the filler trees were gradually
reduced in size, and completely cut down and rem-
oved after the fruit production in the 9th year, i.e.
10 years after planting (1998).

1. Effects of Various Training Systems on Cano-
py Development, Yield and Fruit quality
Effects of different training systems on canopy
development, yield, and fruit quality were invest-
igated. The number of fruit and yield per tree

increased earlier in the trees with larger numbe-

rs of scaffolds. The tendency was particularly
pronounced in the I-8-SF and I-12-SF. Cumulative
yield during tree age 3 to 7 years was also hig-
her in the trees with larger numbers of scaffolds;
[-12-SF surpassed PT by 76% in yield. However,
fruit quality was almost same in the training
systems. Highly positive correlations were obser-
ved between yield and some tree growth parame-
ters, such as, total length of older wood, canopy
area and LAI. These result indicate that fruit
yield strongly depends on the extension of older
branch and the consequent increase of canopy
area or LAI Therefore, training systems with a
large number of scaffolds leads to increase early

fruit yield.

2. Effects of Various Training Systems on Fruit
Production Efficiency
Fruit production efficiency was evaluated by three
indicators: yield per canopy area, yield per leaf
area, and yield efficiency (yield per trunk cross-
sectional area). Yield per 1 nf of canopy area
was higher in the training systems with larger
numbers of scaffolds. The average yield from 6-
8 years old trees of I-12-SF was 4.1 kg, it incre-
ased by 44% compared to PT. Yield per 1 nf of
leaf area was also higher in the training method
with larger numbers of scaffolds. Average yield
from 6-8 years old trees was 1.8 kg in the [-12-
SF; 1t was higher than in the PT by 35%. Yield
efficiency was also higher in the training method
with larger numbers of scaffolds. Average yield
efficiency of 6-8 years old trees was 1,232 g/cii
in the I-12-SF; it was higher than in the PT by
60%. These results showed that fruit production
efficlency was higher in the training systems
with larger numbers of scaffolds, due to higher
density of spur bearing woods in canopy, higher
percentage of spur leaves which make great con-
tribution to fruit production, and lower shoot

growth.



3. Effects of Various Training Methods on Dry
Matter Production and Assimilate Partitioning
The dry matter production of the above ground
organ was increased in the training systems with
the larger numbers of scaffolds. This tendency
was significant with both fruit and leaves. The
dry matter production of the above ground part
was higher in the training systems with the lar-
ger numbers of scaffolds. The tendency showed
that assimilate partitioning rate for the fruit
was higher in the training systems with the lar-
ger numbers of scaffolds. With respect to the
partitioning rate to the leaves showed no signifi-
cant differences between the plots. The higher
partitioning rates were shown with the trainig
systems with smaller number of scaf-folds in bo-
th the shoot in the 4 to 6-year-old trees and the
older wood 1in the 6 to 8-year-old trees. There
was no significant difference between plots in the
dry matter production above the ground part per
dry weight of leaves. On the other hand, the dry
weight of fruit per dry weight of leaves remain-
ed the higher value in the plot with the large
numbers of scaffolds. These results showed that
differences of training systems applied to the yo-
ung trees affected the dry matter distribution
of each organ. The filler tree with the larger
number of scaffolds showed the higher rate of
the assimilate partitioning on dry weight of fru-

it and the higher efficiency of fruit production.

4. The Influence of Various Training Systems on
Degree of Pruning and Subsequent Tree Grow-
th and Fruit Production

Artificial training of young trees involves pruni-

ng to remove parts of trees necessarily. In this

experiment, 3- to 11-year-old trees that had been
trained by different systems were continually su-
rveyed to compare numerically expressed effects
of different training systems on the degree of
pruning. In addition, an attempt was made to
clarify the effects of different degrees of pruning
on tree growth and fruit production, a response
to pruning. Standing stock of above ground part
in-creased and accumulated faster in trees with

larger numbers of scaffolds. Severity of pruning
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remained lower with tress trained for larger nu-
mbers of scaffolds the 2nd to 5th years, therefore
differences by training systems became unclear
in the 6th to 7th years. Trimming increased pr-
uning ratios of trees other than PT in the 8th
year and thereafter. Shoots from remaining older
wood grew vigorously when trees were pruned
to greater degrees. This correlation was found
relatively high during the period of 3rd to T7th
years. However, it became relatively unclear in
the 8th to 9th years. The above results have ma-
de it clear that the pruning of young trees resu-
Ited in shoot growth reflecting the degree of pr-

uning.

. Effects of Two Different Training Methods on
Dry Matter Partitioning and Translocation of
“C-Photosynthates in Young Trees of Japanese
Pear 'Gold Nijisseiki'

Potted trees of 4-year-old 'Gold Nijisseiki' were

used to compare two different training methods.

The effects of 2-scaffolds and 5 or 6-scaffolds for

young trees on the dry matter partitioning were

studied. In addition, the trees were treated with

“C as a tracer in June and August to investigate

how differences in training methods affected the

translocation of photosynthates. Shoot growth
was vigorous in the 2-scaffold trees. In contrast,
multiple scaffold trees showed suppressed shoot
growth, elongated older wood, and a large fruit
number. Dry matter distribution ratios in differ-
ent organs were compared. The ratio was high
in shoots and shoot leaves of the 2-scaffold trees
and in older wood and fruit of the multiple-scaf-
fold trees. The distribution ratios of "C in diffe-
rent organs were compared. The ratio was higher
in fruit, older wood, trunks, and fine roots of
multiple-scaffold trees than in those of the 2-sca-
ffold trees; it was higher in shoots of 2-scaffold
trees than in those of the multiple-scaffold trees.

Consequently the multiple-scaffold training meth-

od was judged to suppress shoot growth, expand

fast in the canopy of young trees, and promote

an early increase in yield.
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6. Effect of the training and management method
that employs a large number of scaffolds

The yearly changes of LAI, crown density and
yield were compared, on the assumption of the
case in two combinations of the training method,
that is, the combination of PT and 3-SF and co-
mbination of PT and 12-SF. In this comparison,
the latter combination resulted in a more rapid
increment of LAI, crown density and combined
yield. The yield of the combination with 12-SF
was as high as 51 tons per hectare in year 7,
that 1s, 6 years after planting. On the other ha-
nd, the former combination resulted in a slower
increase in the combined yield of fruit.
The training and management method that emp-
loys a large number of scaffolds had the effect

of significantly increasing the yield.
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