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Growth chamber study on the impact of CO, concentration and radiant intensity

on Salix psammophila photosynthetic rate

GUO Jian—Ping » GAO Su-Hua  (Chinese Academy of Meteorological Sciences, Beijing 100081, China). Acta Ecologica Sinica,2004,
24(2):181~185.

Abstract:CO, in the atmosphere is a necessary substance for plant photosynthesis, and solar radiation is a necessary energy for
plant photosynthesis. CO; concentration in the atmosphere is increased by human activities, which results in changes in
temperature, water and radiation. Studying the impact of changes in CO, concentration, soil water, radiation and other eco-
environmental factors on plants has been one of the foci in global change studies. S. psammophila is one of the dominant
shrubs in Mu Us sandland. The study on the response of S. psammophila photosynthetic rate to CO, concentration and
radiation change can provide a basis for human intervention to renew and expand natural vegetation, conserve and improve an
eco-environment, advance sustainable use of water resources and establish sand plant succession, renewal and sustainable
development under global change.

The experiment was conducted in growth chambers: the S. psammophila seedlings, one year old, were cultivated in pots
under 2 treatments of soil water content and 8 treatments of radiant intensities as well as eight to nine treatments of CO,
concentrations. Photosynthetic rate was measured by using a Li-6400 portable photosynthesis system. The analysis shows that
under constant radiation the response of S. psammophila photosynthetic rate to CO, concentration is a linear function, and
under constant CO, concentration the response to radiation is a logarithm function, under different soil moistures. S.
psammophila photosynthetic rate increases with radiant intensity and/or CO, enrichment. Under higher CO, concentration, the
reaction of S. psammophila photosynthetic rate to radiation is more remarkable. Simillarly, for more radiation, the reaction to
CO, concentration is more sensitive. The “fertilization effect” of atmospheric CO, enrichment under strong radiation is

therefore more remarkable than under weak radiation. Soil drought influences S. psammophila physiological processes in
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photosynthesis and dark respiration. Consequently, the response of S. psammophila to CO, and radiation under soil drought is

not more remarkable than that under sufficient soil water.

Key words :Salix psammophila; CO, concentration; radiant intensity; growth chamber study
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Table 1 Simulated equations of response of Salix psammophila photosynthetic rate to CO, concentration

Radiation 35% Relative soil moisture 65% Relative soil moisture
(pmol/(m? + s)) “ b - a b -
30 —4.7466 0. 0040 0. 7680 —2.6782 0.0016 0.6335
50 —10.7116 0.0151 0. 9385 —6.5107 0.0101 0.9841
200 —9. 3376 0.0200 0.9891 —6.9261 0.0199 0. 9844
500 —9.6947 0.0254 0.9901 —3. 8865 0.0246 0.9522
800 —7.8449 0. 0260 0.9828 —4.9741 0. 0297 0.9617
1000 —5.2241 0.0252 0.9816 —4. 6486 0.0322 0.9733
1200 —5.8611 0.0271 0.9873 — 3. 4569 0.0322 0.9773
1400 —5.6420 0.0273 0. 9889 —2. 3485 0.0324 0.9916
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Table 2 Simulated equations of response of Salix psammophila photosynthetic rate to radiation density

Co, 355 Co, 655
CO, concentration Relative soil moisture CO, concentration Relative soil moisture
(pmol/mol) a b r (pmol/mol) a b r

373 —6. 8094 1.4205 0.8971 378 —11.3313 2. 2315 0. 8444
533 —17.7599 3.5585 0. 9584 518 —19.4923 4.7233 0. 9883
639 —13.0225 3. 1245 0. 9894 639 —19.0133 4. 8175 0.9878
729 —20. 3072 4.7616 0.9954 695 —25. 8091 6. 7907 0.9912
878 —22.7020 6. 0893 0. 9906 830 —25.9945 7.3408 0.9967

1034 —18.7216 5.7606 0.9977 1120 —28.2843 8.1322 0.9918

1156 —22.7931 6.9239 0.9951 1314 —36. 7097 10. 7360 0. 9966

1337 —18. 9308 6. 6465 0. 9816 1517 —39. 7644 11. 9791 0.9923

1513 —21.1714 7.9134 0.9755
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