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Comparison of Photosynthetic Rate in Some Spray Type Chrysanthemums
Under Different Temperature and Light Intensity Conditions

Yoshihiko Kovyama, Osamu Wapa and Morihiro Fusmwo

Summary

" Photosynthetic rates of summer to autumn flowering (SAF-Type) and autumn flowering
(AF-Type) cultivars of spray chrysanthemums were compared under different conditions of
temperature and light intensity. The SAF-Type had clearly higher photosynthetic rates (12.4-
16.0mg COz,/dm?+hr) than that of the AF-Type (5.9-7.8mg CO:,/ dm?+hr) under high
temperatures (37.2° -39.9°C) combined with high light intensity (1072-1209 £ mol,” nf /'s).
However, under high temperature (30.5° -31.0°C) with low light intensity (61-91 £ mol/nf /s),
the difference in the photosynthetic rate was not clear between the SAF-Type and the AF-
Type. Futher, the SAF-Type contained more chlorophyll than the AF-Type. -
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Table 1. Growth stage and chlorophyll content (SPAD values) of cultivars for the experiment?.

Type Cultivar - Plant height Growth stage” SPAD value*
(cm)
Summer-to- Costume 50.7 65 a
autumn flowering Utopia 49.7 59 b
High Crystal 44.0 -3 56 b
Encore 39.3 -3 54 b
Autumn flowering Harley Queen 64.3 1 45 ¢
Gem 53.3 1 43 ¢
Pinky 51.0 1 39¢

z

Growth stage was investigated on June 7.
1 : non-budding, 2 : budding, 3 : coloring bud
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Fig 1. Correlation with photosynthetic rate and ’SPAD
values. Airtemperature : 37.2°-39.9°C, photosyntheti-
cally active radiation : 1072-1223 £ mol,/of /’s.

The letters a, b and c signify a significant mean separation by Duncan’s multiple range test. P = 0.01
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Table 2. Photosynthetictate of different cultivars under high temperature
and high photosynthetically active radiation conditions. :
Type Cultivar Leaf surface Photosynthetically Photqsynthetic
temperature active radiation rate’
C) (umol/nf /'s) (mgCO,./dnt+hr)
Summer-to- Costume 378 1122 16.0 -
" autumn flowering Utopia 37.2 1072 - 15.2
- High Crystal 37.6 1223 13.8
Encore 38.2 - 1201 12.4
Autumn flowering Harley Queen 39.7 1131 7.8
' Gem 39.1 1209 5.9
‘ Pinky 39.9 1176 6.1
* Apparent photosynthetic rate was measured at the ambient CO: concentration (842-367 ppm)
Table 3. Photosynthetic rate of different cultivars under high temperature
and low photosynthetically active radiation conditions.
Type Cultivar Leaf surface Photosynt}{etically Photosynthetic
' temperature active radiation rate®
40 (umol/ uf /s) (mgCO2/dnihr)
Summer-to- High Crystal 31.0 80 3.6
autumn flowering Encore ‘ 31.0 9 3.9
Autumn flowering Harley Queen 31.2 68 3.4
Gem 30.8 61 4.4
Pinky 30.5 65 4.0

* Apparent photosynthetic rate was measured at the ambient CO. concentration (389-402 ppm)
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