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Abstract: The unsaturated zone is the critical zone of the earth, which is closely related to the human living
environment and health safety. Carbon dioxide plays a crucial role in the ecological environment and global
climate change. In order to explore the potential risk of high concentration CO, invasion into the unsaturated zone
to the ecological environment, and based on CO, simulation platform of in situ research filed of water and
environment of the Chang’an University, we present a controlled experiment, in which 5%, 10% and 15% pure
CO, was respectively injected into the local soil planted with five typical plants (ryegrass, wheat, corn, pea and
amaranth) to assess the potential impact of CO, invasion on the environment, specifically on soil and plants.
Botanical investigation and chemical analyses of soil samples (at depth from 20 to 30 cm) shows a significant

adverse impact of CO, injection on plant growth, including declining plant height, number of leaves and fruit
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weight. Small changes were observed in mineralogy and bulk chemistry, showing the change of soil pH and

reduction of nitrogen, available potassium, available phosphorus, etc. Different plants show different and

complicated responses to CO, stress, depending on plant life history, including photosynthetic pathways,

osmoregulation and antioxidant systems. On the whole, C3 monocotyledon ryegrass and C4 monocotyledon corn

show greater sensitivity than other plants, suggesting their potential as indicator plants for evaluation of CO,

impact on ecological environment.

Keywords: unsaturated zone; CO, invasion; environmental impact; vegetation; soil
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Fig. 2 The pictures of plants ( from top to bottom: wheat, corn, ryegrass and pea )
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Table 1 Soluble protein
concentrations of the plants

under CO, exposure / (mg-gfl)
COME/%  HBEE /N it /S pied
0 23.73+4.70 19.87+£3.97 16.14£1.94 15.624+2.34 0.86+0.08
5 18.84+2.82 12.49+£1.47 13.69+1.70 8.04+0.95 0.79+0.09
10 12.98+1.53 13.16£1.99 15.52+1.44 12.62+1.07 4.03+0.70
15 12.00+1.83 13.34+2.67 15.24+1.86 21.50+4.88 3.54+0.12
x2 AE CO, RE THEYHFAERERE
Table 2 Soluble saccharide
concentrations of the plants
under CO, exposure / (umol-g )
COMRIE/% M INAE Wit ES N e
0 0.284+0.03  0.26+0.03 0.07+0.01 0.14+0.01 0.12+0.02
5 0.3240.04 0.32+0.04 0.07+0.01 0.14+0.01 0.10+0.01
10 0.34+0.04 0.39+0.01 0.10+£0.02 0.16+0.02 0.12+0.02
15 0.40+£0.02  0.41+£0.02 0.12+0.02 0.15+0.01 0.15+0.04
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Table3 MDA concentrations of the plants under CO, exposure / Cumol-g )
COL VR E/% AR INAE i Tk hi
0 0.004 0+0.002 6 0.011 0+0.001 0 0.011 2+0.002 4 0.032 0+0.003 0 0.007 2+0.000 2
5 0.006 5+0.003 9 0.013 0+0.003 0 0.014 9+0.003 2 0.040 1+0.003 0 0.008 6+0.000 2
10 0.007 1+0.002 7 0.016 9+0.002 0 0.015 8+0.002 7 0.040 5+0.004 0 0.006 9+0.000 8
15 0.015 3+0.001 5 0.022 0+0.003 0 0.018 8+0.003 0 0.041 0+0.005 0 0.007 4+0.002 3
F4 AE CO,iRETHYNHRERKE
-1
Table 4 Proline concentrations of the plants under CO, exposure / <mg'g )
CO % /% ey 28 INEE A E5P N HiE
0 2 622.80+493.87 253.91+48.29 115.82+15.12 26.45+5.07 40.94+11.35
5 2570.12+431.96 118.77+21.76 148.93+35.28 34.76+7.62 26.39+6.56
10 1 690.37+234.54 224.89+15.94 161.87+25.23 17.47+4.37 14.74+0.91
15 1128.91£106.11 181.67+19.17 166.28+10.39 8.53+1.66 17.70+1.40
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Fig. 7 XRD image of soil ( X0: control; X10: 10%; X15: 15% )
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