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Characteristics and seasonal variations of plant leaf photosynthesis
in arid oasis

Han Tuo, Feng Li-li, Ma Ting, Zhang Kun, Bai Yan, Zhu Gao-feng

College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China

Abstract: In order to research into leaf photosynthetic characteristics and seasonal dynamic changes of grapes,
which is one of the economic crops, in arid oases of northwest China, a portable photosynthesis-fluorescence
measurement system GFS-3000 was used to measure the leaf photosynthetic characteristics index and related
physiological and ecological seasonal change index of thompson seedless grape in the Nanhu oasis, Dunhuang,
Gansu Province. The result showed that with the increasing of light intensity, the net photosynthetic rate first in-
creased and then tended to be stable on the whole in June, July, August and September. The maximum net pho-
tosynthetic rate and apparent quantum efficiency underwent similar seasonal variations. The seasonal variation
law of light compensation point and dark respiration rate was consistent. With the elevating of CO, concentra-
tion, the net photosynthetic rate had a rapid linear rising stage, then became slower and gradually stabilized,
even declined finally. The maximum net photosynthetic rate and carboxylation rate had similar seasonal varia-
tions. Nitrogen content in unit leaf area and the maximum net photosynthetic rate showed a positive correlation.
Key words: photosynthesis; seasonal variation; light response curve; CO. response curve; net photosyn-
thetic rate
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Fig. 1 Light response curve in different months
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Table 1 Photosynthetic light response curve parameters

fitted by new model umol /(m* s)

Afy  AQY Pu. LCP R, LSP R
6 0.041 1124 6221 1.68 1603 0.9993
7 0.042 1297 22.84 0.77 - 0.994 5
8 0.053 15.00 3333 1.00 1767 0.9992
9 0.020 1024 30.71 0.52 1469 0.9996
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Fig.2 CO,response curve in different months
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TES%, MRS S LA — 2 BAt, 4
A H WAL R (carboxylation efficiency, CE) ) 2=
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Table 2 CO, response curve parameters of four

mouths fitted by new model ~ pmol /(m’*s)

Afy  CE P CCP R, CSP R

6 0.018 1276 5376 1.47 1000 09958
7 0.025 1637 5062 1.78 1000 0.9806
8 0.038 1842 54.07 219 1300 0.9977
9 0.027 994 37.04 1.17 750 0.9953
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Table 3 Leaf nitrogen content and maximum
net photosynthetic rate

At TR /(g/m?) Po/(upmol/(m’- 5))
6 0.69 11.40
7 0.77 13.47
8 0.81 15.13
9 0.47 10.19
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