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Relationship between Respiration Rate of the Disordered Fruit and Water Balance
in leaves on Nijisseiki Pear (Pyrus serotina var. culta REHDER)

Shigetoshi KAWAMATA

Summary

Seasonal changes in the respiration rate of fruits and leaves were investigated from early development

to harvesting time in Nijisseiki pear trees bearing normal fruits or fruits affected with ‘Yuzuhada’ disorder

(physiological disorder), Further, the transpiration rate and water saturation deficit (W.S5.D,) of leaves were

measured, and their relation to the disorder discussed. The following observations were made:

1)

2)

3)

4)

5)

CHET

The disordered fruit increased 0, uptake and CO, evolution at the bearing of the rainy season, and
continued until the end of August. As a result of it, the respiratory quotient (RQ) was higher through-
out the season in affected fruits than normal ones. It was proven that the respiration rate of disordered
fruit was remarkably accelerated as the disease progressed.

The respiration of leaves of affected trees markedly increased from the end of June, and it showed a
similar tendency as compared with fruits.

The respiration rate and W.S.D. of leaves of affected trees were markedly higher in almost all seasons
as compared with that of normal trees. A high positive correlation was observed between transpiration
rate and W.S.D..

As a result of storage at room temperature for 30 days or at 5°C for 45 days at various stages of the
disorder, the decay of affected fruits tended to increase as disease progressed.

The decayed fruit began at fruit apex which presented symptoms of the physiological disorder.

With regards to the stored fruits at 5°C for 45 days, total sugar and reducing sugar contents were lower
than those at harvesting time. Therefore, it seems that the abnormal respirations are related to the

changes of sugar contents in those fruits.
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Table 1. Comparison of numbers of fruit decay during
the storage of Nijisseiki pear fruits showing

various stages of yuzuhada disorder in 1973.

After 30 days in storage After 45 days in storage

Stage of
3 at room temperature at 5°C temperature

disorder

No. of No. of % of No.of No,of % of

slorage decay decay storage decay decay
Heavy 150 97 64. 7 120 68 56.7
Slight 150 7T 47. 3 120 i1 34.2
Normal®) 150 19 12:4 120 12 10. 0
Normal® 150 5 3.3 120 0 0

a) Collected from trees bearing affected fruits,
b) Collected from trees bearing normal fruits only.
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Table 2.

Comparison of sugar contents between fruit at

harvest and those after 45 days of storage showing

various stages of yuzuhada disorder in 1973 (% of FW) ,

Harvesting time

After 45 days in storage

Stage of
) Total Reducing Total Reducing
disorder Glucose Fructose Sucrose Glucose Fructose Sucrose
sugar sugar sugar sugar

Heavy 10. 30 7.52 3.38 4.14 2.64 9. 38 6. 03 3.74 2.29 3.18
Slight 11.01 8.12 322 4.90 2.75 10.18 6.73 3. 80 2.93 3. 28
Normala) 11. 65 8.78 3.13 5. 65 2.73 10.70 7. 10 3.82 3.28 3.42
Normal® 12.67  9.06 276 6.30 3.43 1L.71 7.54 384 3.70 3.96

a) Collected from trees bearing affected fruits.

b) Collected from trees bearing normal fruits only.
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