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Characteristics of leaf photosynthesis inLeymus chinensis grown in the saline-sodic

soil area of the Songnen Plain, at different groundwater depths

YANG Fan, AN Fenghua, YANG Hongtao, WANG Zhichun "
Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130102, China

Abstract: In this study, photosynthesis and transpiration rates of Leymus chinensis were studied under controlled
groundwater depths, using lysimeters. The lysimeter was 120 c¢m in length, 120 c¢m in width, and 300 cm in height. A
shallow-water lysimeter was used to maintain water table depths of 1.0, 1.4, 1.8, 2.2, and 2.5 m in five independent soil
columns. The experiment was conducted at the Da’an Sodic Land Ecological Experiment Station of the Northeast Institute of
Geography and Agroecology, at the Chinese Academy of Sciences. The soil type at the study site is classified as salt meadow
soil. The experiment was conducted from June to September, in 2011 and 2012. The results indicate that variations in the
net leafl photosynthesis and transpiration rates of Leymus chinensis showed a seasonal trend with a peak occurring in July or
August. The diurnal change in the net photosynthetic and transpiration rates of Leymus chinensis was a typical bimodal curve
with a depression that was observed at midday. Results also showed that groundwater depth has a strong impact on plant eco-
physiological characteristics. When the groundwater depth ranged from 1.0 to 2.5 m, the net photosynthesis and transpiration
rates of Leymus chinensis are highest when groundwater depth is 1.0 m, with a mean value of 22.6 wmol m™ s™ and 7.2
mmol H,0 m™ s, respectively. Both net photosynthesis and transpiration rates of Leymus chinensis decreased as the
groundwater depth increased. Leafphotosynthesis and transpiration rates of Leymus chinensis were correlated with groundwater
depth during the growing season months: June, July, August, and September. Logarithmic or exponential correlations

existed between the leafphotosynthesis and transpiration rates of Leymus chinensis and groundwater buried depth, at the
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following times: 6:00 a.m., 8;00 a.m., 10;00 a.m., 12:00 a.m., 14:00 p.m., 16;00 p.m., and 18;00 p.m.
Determination coefficients (R*) for these correlation functions were >0.9. These exponential or logarithmic correlations can
be used to estimate the leafphotosynthesis and transpiration rates of Leymus chinensis in this area, when groundwater depth
ranges from 1.0 m to 2.5 m. The results of this study provide useful information for the restoration of vegetation and the

environmental protection of the Songnen Plain in China.

Key Words: Leymus chinensis; photosynthesis rate; transpiration rate; groundwater buried depth; saline-sodic soil
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Fig. 1 Leaf net photosynthesis rate of LeymusChinense in different month under different groundwater buried depth
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Fig. 2 Leaf transpiration rate of LeymusChinense in different month under different groundwater buried depth
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Fig. 3 The diurnal variations of leaf net photosynthesis rate of Leymus Chinense under different groundwater buried depth
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Fig. 4 The diurnal variations oftranspiration rate of Leymus Chinense under different groundwater buried depth
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Table 1 Regression analysis of leaf net photosynthesis rate of Leymus Chinense in different month under different groundwater buried depth

A 1/} Month [ 72 Regression equation PLiE BB Coefficient of determination R
6 J June Y=13.583X70% 0.9810
7 A July Y=21.866X70-853 0.9654
8 H August Y=27.237X 706101 0.9842
9 J] September Y=15.838 X031 0.9423
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Table 2 Regression analysis of leaf net photosynthesis rate ofLeymus Chinense in different time under different groundwater buried depth

A E] Time [F1JH 7772 Regression equation PeiE REX Coefficient of determination R?
6:00 Y = 10.023 x 0482 0.9194
8:00 Y = 16.171X 0338 0.9458
1000 Y = - 15.073In(X) + 27.097 0.9987
1200 Y = 22.369 x~068% 0.9911
1400 Y = - 8.303In(X) + 18.703 0.9822
1600 Y = 39.368¢ 472 0.9966
18.00 Y = 23.047¢ 0316 0.9206
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Table 3 Regression analysis of leaf transpiration rate of Leymus Chinense in different month under different groundwater buried depth

H 1} Month [5]577 72 Regression equation HRAE Z2HU Coefficient of determination R?
6 A June Y=5.0171X706884 0.9747
7 A July Y=7.9102X 0618 0.9427
8 H August Y=11.253x706324 0.9709
9 H September Y=4.9314x 704811 0.9484
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Table 4 Regression analysis of leaf transpiration rate of Leymus Chinense in different timeunder different groundwater buried depth

FifA] Time [7]J9 77 74 Regression equation PE B Coefficient of determination R?
6:00 Y = 3.3433x 70977 0.9769
8:00 Y = 12.794¢™06487X 0.9973
1000 Y = 10.94x 08156 0.9855
1200 Y = 6.2683x 03618 0.9047
14,00 Y = 6.4664X 7074 0.9383
1600 Y = 20.025¢7073% 0.9936
1800 Y = - 3.959Ln(X) + 5.4639 0.9486
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