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Leaf Photosynthetic Responses to Warming and Precipitation Reduction
of Three Dominant Species in Horqin Sandy Land
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Abstract: In this study, Artemisia scoparia, Lespedeza davurica and Cleistogenes squarrosa from Horqgin
sandy grassland were selected as research subjects. We investigated the combined effects of precipitation
reduction (20%, 40% and 60%) and warming using open-top chambers (OTCs) on leaf photosynthetic
physiology and chlorophyll fluorescence characteristics of three psammophytes. The responses of three
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dominant plants to climate change in sandy grassland were revealed. The results showed that: (1) com-
pared with natural temperature, OTC simulated warming increased the C; of A. scoparia, significantly
decreased the G,, P, and T, of L. davurica, the G, and P, of C. squarrosa, WUE and L, of A. scopar-
ia. It also significantly reduced the F,/F, and F,/F, of A. scoparia and C. squarrosa. (2) Regardless of
warming or not, the P, of A. scoparia decreased with precipitation reduction, and the G, and P, of L.
davurica and C. squarrosa was significantly lower than that of the control when moderate or above
drought stress (precipitation reduction higher than 40%). (3) When there was no warming, the T, of A.
scoparia was significantly lower than that of the control at mild drought stress (precipitation decreased by
20%), while the WUE, F,/F, and F,/F, of A. scoparia were significantly lower than those of control at
severe drought stress (precipitation decreased by 60%); the C; of L.
than that of the control at severe drought stress, with a difference of 10. 7%, and the F,/F,, and F,/F, at

mild drought stress was significantly higher than other drought stress; the T, and G, of C. squarrosa were

davurica was significantly higher

significantly lower than those of the control at moderate or above drought stress, the C;, F,/F, and F,/F,
were significantly lower than those of the control at severe drought stress, while the WUE and L, were
significantly higher than those of the control. (4) When warming and precipitation reduction interact, the
C;of A. scoparia in all treatments was higher than that in the control, with the difference of 4.5%,
6.0% and 8.4%, respectively. T, of L. davurica under all precipitation reduction treatments was signifi-
cantly lower than that of the control, with a difference of 57.8%. WUE and L of A. scoparia were sig-
nificantly lower than those of control when precipitation reduction by 60%. The F,/F, and F,/F, values
of C. squarrosa decreased with precipitation reduction, and were significantly lower than those of the con-
trol when moderate or above drought stress. (5) Correlation analysis showed that there was a significant
positive correlation between P,, F,/F, and F,/F, of the three dominant species, and the slope of P, —
F.,/F, and P,—F,/F,of A. scoparia and C. squarrosa were significantly higher than that of L. davuri-
ca. The results indicate that climate warming will intensify the inhibition of precipitation reduction on pho-
tosynthesis of psammophytes in sandy grassland.

Key words: sandy grassland; dominant plants; photosynthesis; chlorophyll fluorescence; climate change
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Fig. 1 The experimental apparatus to simulate climate change
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Fig. 2 Effects of warming and precipitation reduction on leaf stomatal conductance, intercellular CO, concentration

and stomatal limiting value of three dominant species in sandy grassland
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Fig. 3 Effects of warming and precipitation reduction on leaf net photosynthetic rate, transpiration rate and

water use efficiency of three dominant species in sandy grassland
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