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Fig. 1. The curve of net photosynthetic rate, Pn (A), cellular CO, concentration, Ci (B), transpiration rate,
E (C), and stomatal conductance, gs (D) of two cultivars cucumber leaf under different light
density.
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Fig. 2. The curve of net photosynthetic rate, Pn (A), cellular CO, concentration, Ci (B), transpiration rate,
E (C), and stomatal conductance, gs (D) of two cultivars cucumber leaf under different CO,
concentration.
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Fig. 3. Net photosynthetic rate, Pn (A), cellular CO, concentration (B), transpiration rate, E (C), and
stomatal conductance, gs (D) of two cultivars cucumber leaf under different temperature.

F—  NEIEFCEHTERRLE 25°C ~ 40C K 45 C TR ETER - B ZE L 2R 2 R
Table 1. Net photosynthetic rate (Pn), chlorophyll fluorescence (Fv/Fm), and electrolyte leakage of
different cucumber cultivars plant under 25°C, 40°C, and 45°C

Cultivar Temperature (‘C)  Pn (umol CO,-m™>-s")  Fv/Fm  Electrolyte leakage (%)
25 10.9 a' 09a 89a
Kappa summer No.11 40 11.2a 0.78 b 9.0a
45 93a 0.76 ¢ 10.8 a
25 103 a 09a 103 a
Cu-87 40 11.8a 0.78b 11.8a
45 123 a 0.72 ¢ 13.0a

! Lowercase letters indicate significant differences among temperature treatment at each varity by Fisher’s least
significant difference at P<0.05.
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Table 2. Coefficient analysis on cucumber photosynthesis and its effected environmental factors

Pn Light density  Air temperature  Relative humidity =~ VPD
Pn 1
Light density 0.942%+* 1
Air temperature 0.747%** 0.803*** 1
Relative humidity -0.766%** -0.813%** -0.905*** 1
VPD 0.586** 0.568** 0.279" -0.284"™ 1

ns, **, *** means non-significant at p<0.05, significant at p<0.01 and 0.001.
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The Studies on Photosynthetic Characteristics

of Cucumber’

Wei-Ling Chen?, Chang-Sheng Chien” and Pei-Rung Jhuang’

ABSTRACT

In order to understand the photosynthetic characteristics of cucumber (Cucumis
anguria L.) for its cultivated management under protected house, two cucumber cultivars
‘Kappa Summer No. 11’ and ‘CU-87’ plants were used as experimental materials. The
effects of light intensity, carbon dioxide concentration, temperature, and diurnal changes
of environment on photosynthetic related responses were studied. Light compensation
point, light saturation point and maximum net photosynthetic rates (Pn) of cucumber were
15~30 mol-m?-s, 1,000~1,200 mol-m?:s™', and 12~13 pumol CO,-m™?:s™!, respectively.
The CO, response curve showed that the CO, saturation point was 1,000~1,200 mg-L"'
while the Pn was 16 umol CO,-m™?'s™" and double higher than Pn was under 400 mg-L™".
The Pn of cucumber plants grown under 25~40°C were not different significantly, but
decreasing about 20% under 45°C . The Pn diurnal changes of cucumber plants in protected
house during summer cropping started elevated at 6:00AM and reached the peak 18.4
pmol CO, m?s! at 12:00AM. In the meanwhile, the environmental factors was 1,300
umol-m™?-s!' light intensity, 40°C, 54.9% relative humidity, and 4 kPa vapor pressure
deficit. After 12:00 AM, Pn decreased significantly.

Key words: cucumber, photosynthesis, light density, carbon dioxide, temperature,
environment in protected house

! Contribution No. 0910 from Taichung DARES, COA. This project was financially supported by National Science
Council (MOST 105-3111-Y-067A-008).
2 Associate researcher, assistant researcher, and research assistant of Taichung DARES, COA.
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