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Fundamental studies on the apparent photosynthesis
for cucumber plants grown under vinyl films

by
Toru KATo and Ken-ichi Yasuoka
(Laboratory of Vegetable Crops Science, Faculty of Agriculture)

Apparent photosynthesis for- cucumber plants was investigated to establlsh the rational cultlvatlon
under vinyl films as related to environmental factor.

Apparent assimilation was. mearured w1th leaf punch metnod on sunny leaves of cucumber plants
grown in sand culture.

1. The diurnal pattern of photosynthe51s showed a midday slimp. And 60—70 per cent of apparent

. photosynthesls was carried out in the mornig and then 30—40 per cent in the afternoon:

.2. Change in apparent photosynthesis during the day was affected by soil mmsture stress, getnng
behind the clouds and under the shade of leaves.

3. The commencement of photosynthesis with the advent of light needed an inductive period until’
- the achievement of full photosynthetic rates. It proved that the rising sun . is very necessary to grow
and development in cucumber plants under films. -

4. A long spell of cloudy and rainy weather induced not only a gradual decline of photosynthesis; -
but also resulted in Jowering net assimilation in subsequent fine day. On that day foliage application
of water in early moring is recommendable to obtain a full photosynthesis.

5. The saturation intensity showed about 40—50 kiloluxs and the compensation point about one kiloluxs.

6. Apparent photosynthesis for cucumber plants under films is closely correlated with light intensity,
showing the highest value in the southern part, the middle in the central one and the lowest in the
northern one. Consequently, we have to pay an attention to light up especially in the northern part
of house,

-7. The more the soil water content, the hlgher "the photosynthesis.

8. Either mtrogen, phosphorous or potassium deficiency lowered the assimilation remarkably Among
them nitrogen is the severest, followed by phosphorous, and potassium in the descending order.

Both Nitrogen and phosphorous are directly related to fruit setting and development except for photo-
‘synthesis comparing with potassium.

The relations between nitrogen concentration and apparent photosynthesis are affected by light
intensity. The lower the light intensity, the more the favorable photosynthesis at lower concentration
of nitrogen. On the contrary, under the high light intensity photosynthesis is activated at a comparatively
high concentration of nitrogen, but the more high concentration depress the photosynthesis.

In the case of phosphorous the similar or little high concentration to nitrogen is favorable for
photosynthesis and fruit development. On the other hand, potassium is the best at a concentration of
more or less lower nitrogen concentration.

9. The higer the salt concentration, the more the water absorption is decreased with low photo-
synthesis,

10. Cucumber plants grafted on sqush stock absorb water well with high assimilation, comparlng

~with plants on cucumber stock and ungrafted ones.

11. Varietal differences on photosynthesis are found. Among them Shikoh No. 9, Hatsuharu No 1

and Kurume H type show high photosynthesis, and Sagami Hanjiro and Kaga Fushinari low under
ﬁlms :
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