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Fig. 1 Schematic diagram of the system for measuring net photosynthetic rates of explants/plantlets iz

vitro under forced ventilation conditions.
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Fig. 2 Net photosynthetic rates per leaf dry
weight (Pn) of potato explants i vitro
on day 0 as influenced by CO, concentra-
tion in the vessel and the presence/
absence of sucrose in the medium under
natural ventilation conditions.
(Photosynthetic photon flux: 200 zmol
m~2 7!, Air temperature: 25°C)
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Fig. 3 Net photosynthetic rates per leaf dry
weight (Pn) of potato explants in vitro
on day 3 as influenced by CO, concentra-
tion in the vessel and the presence/
absence of sucrose in the medium under
natural (NV) and forced (FV) ventila-
tion conditions. (Photosynthetic photon
flux: 200 gmol m~2 s~, Air temperature:
25°C)
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Table 1. Parameter values of CO,-Net photosynthesis curves, dry weight(W,.), %dry
matter (D) of the explants under different measuring conditions
Treatments
W D
1) 2) 3) 4) d
Sucd Vemw DA Fmed  GT A [ng explant] %]
30 NV? 0 32 60 0. 054 6.5 20
0 NV 0 60 50 0.084 5.0 15
30 NV 3 6 98 0. 0056 17.3 27
30 NV® 3 13 100 0.018 16. 3 27
0 NV 3 42 86 0.084 6.9 14
0 FV 3 49 70 0.17 8.6 12
Notes: 1) Day; days after treatments, 2) Py.y; Maximum net photosynthesis rate [mgCO,

gDW™! h], 3) C; CO, compensation concentration [gmol mol™'], 4) A; CO.
absorption efficiency at Cin=C. [mgCO, gDW~! h™! mol gmol~'], 5) Suc.; sucrose
concentration in the medium, 6) Vent.; ventilation method of the vessel, 7) NV;
natural ventilation method, 8) FV; forced ventilation condition.
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Summary

Effect of the Presence/Absence of Sugar in the Medium and
Natural/Forced Ventilation on the Net Photosynthetic Rates of
Potato Expants iz vitro

M. Nakavama*, T. Kozar** AND K. WATANABE**

* Research Institute, Ishikawajima-Harima Heavy Industries Co., Lid., Yokohama 235 Japan
**Faculty of Horticulture, Chiba University, Matsudo, Chiba 271 Japan

Leafy single node stem cuttings of potato (Solanum tuberosum L. cv. Benimaru) were used as explants and
cultured for 3 days on MS agar medium with 3% sucrose or without sugar. Net photosynthetic rates of the
explants per leaf dry weight (NPR) were estimated under conditions of natural ventilation (in a glass test tube
capped with a molded plastic cap) and forced ventilation (in a vessel fitted with a forced ventilation system). The
NPR, 3 days after the start of culture, was 8-10 times greater in the sugar-free medium treatment than in the
sugar-containing medium treatment when CO, concentration in the vessel was in a range between 500 and 1000
#mol mol~! (or ppm). The increase in dry weight of the explants during the 3 days was 5 times greater in the
sugar-containing medium treatment than in the sugar-free medium treatment. The NPR at 500 zmol mol~* CO,

was 1. 5-2. 0 times greater under the forced ventilation condition than under the natural ventilation condition.



