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Summary

Recently, climate change is increasing with the pro-
gression of global warming. Generally, a fruit tree con-
taining Japanese pear production is more sensitive to
these meteorological changes than the other crops.
Thus, it is anticipated that the fruit tree cultivation will
be more severe than now. These facts indicate the ef-
fective technologies should be developed aiming high-
quality fruit production under the drastic weather
change condition. This study was carried out in order
to establish basic knowledge and technology for Japa-

nese pear production dealing with climate change.

1. Development of a prediction model for flowering of
‘Nijisseiki’ pear

The prediction model for flowering of ‘Nijisseiki'pear
used in Tottori could not lead a correct result under an
unusual weather as warm winter shown in recent year.
A developmental rate (DVR) model of Sugiura et. al,

(1996) was suitable to predict flowering date of
‘Kousui'pear in Tottori Prefecture. This DVR model
also could predict flowering of ‘Nijisseiki' pear more

correctly than the former model in Tottorl.

2. Effect of the forcing cultivation in the period of floral
differentiation and end-dormancy in Japanese pear
The effect of forcing cultivation on the flower bud
initiation and formation period and end-dormany devel-
opment was investigated in Japanese pear ‘Sinju’
‘Akibae’ and ‘Gold Nijisseiki'. Flowering and flower bud
initiation of spur in a plastic house of these three culti-
vars occurred earlier than that of the open-field for 20
~30 days. Thereafter the floral primordial on the trees
under the two cultivation systems developed to the pis-
til formation stage at almost same time due to the de-
lay of flower bud formation in a plastic house. Though
the dormancy development seemed to be depended on
the cultivars, there is no significant difference in the
time of induction and breaking dormancy between the
two cultivation systems in each cultivar. These results
showed that the end-dormancy induction was not af-
fected by the differences in growth stage or bud age
but environmental condition. Short day or low tempera-

ture may incuses endo-dormany in Japanese pear.

3. The temperature response in the shoot growth initial
stage of Japanese pear ‘Gold Nijisseiki’

We investigated the effects of differences between
day and night air temperatures (DIF) during 40 days
after full bloom (DAF) on shoot elongation and fruit
growth of Japanese pear ‘Gold-Nijisseiki. The effect of
the DIF on the translocation of photosynthate was also
investigated using “C as a tracer. Although the aver-
age air temperature was almost the same throughout
the period, a higher DIF increased the percentage of
new shoot growth from the lateral buds on one-year-
old branches. A higher DIF also reduced fruit growth
and maturation. The high night temperature might
promote the tranclocation of photosynthate to root.

Effect of maleic hydrazide (MH; an auxin inhibitor)
and gibberellin (GA,) treatment at 2days and 12days
after leafing was investigated. MH treatment reduced
elongation of the lateral shoot growth, but mixing
spraying of gibberellin(GA,) and MH enhanced it.

These findings indicate that controlling air tempera-
ture during the early growing stage can control new
shoot and fruit growth of Japanese pear. It also seemed
that the metabolism of the plant growth regulator may

relate with the results.

4. Seasonal changes in photosynthesis ability of spur
leaves of the Japanese pear

Seasonal changes of photosynthetic rate (the photo-
synthesis ability) under the saturation light of spur
leaves of Japanese pear was investigated. The photo-
synthesis ability of the spur leaf showed the highest
value at 30-50 days after flowering, thereafter main-
tained similar ability until the harvest time. The meso-
phyll conductance of the leaves decreased during the
period but the photosynthesis ability kept by rising sto-
matal conductance. The photosynthesis ability de-
creased gradually after harvest, and then reduced rap-
idly with defoliation. From this fact, the sink activity of
the fruit seemed to be deeply concerned with the main-

tenance of photosynthesis ability.



5. Estimation of the fruit sugar content using the
portable non-destructive near infrared spectrometer
and examination of sugar content prediction technique.

Brix values of Japanese pear ‘Gold Nijisseiki fruit on
the tree was estimated using a portable non-destruc-
tive near infrared spectrometer to compare net Brix
value of the fruit during the 30-day period before har-
vest at different fruit load. Although the bias (mean of
difference between actual Brix value and non-destruc-
tively derived value) differed on each measurement
day, the correlation between estimated and measured
values was high. Therefore, estimated Brix value of
tree fruit could be used to adapt a bias correction for
each measurement time. The increase in Brix value
during 30 days before harvest for 5 seasons ranged
from 14 % to 2.3 %. Thus, Brix value of mature fruit
could be estimated using an estimated Brix value of

the tree fruit 30 days before harvest.

6. Effect of the leaf /fruit ratio on the fruit quality in
Japanese pear

Fruit load was regulated to 4, 6, 8, and 10 fruit per
one meter length of lateral branch 30 days before har-
vest, and then the changes in fruit Brix value were es-
timated using the described method until harvest. The
lower fruit load resulted in the higher increase in Brix

value from 2 weeks after treatment. Defoliated branch-
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es showed a lower increase in Brix value than control
branches, even if they had the same fruit load. There-
fore, it was concluded that the leaf-fruit ratio affects
sugar accumulation during maturation in Japanese pear
fruit and that an appropriate ratio to produce fruit hav-

ing adequate Brix value (greater than 11) was 35/50.

7. The examination of the technology which get leaf
number for the production of high sugar contents fruit.
The pruning system was developed to grow a lateral
branch having adequate leaf/fruit ratio of 35 ~ 50 in
Japanese pear Nijisseiki. The hand removal of lateral
floral buds on a shoot during winter made a lateral
branch having a lot of spur by reducing number of new
shoot growth on the branch in next spring. Since the
next season, the blanches was able to keep the ade-
quate leaf/fruit ratio by the following pruning system
with not any increase in the labor time; The number of
spur flower bud limits to 12 buds-m™ by scissors
pruning, then the excess 2 buds m™' removes from the

remaining 12 buds by hand.

From theses new knowledge, I discussed the practi-
cal methods to produce high quality fruit even if global

warming will progress.
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