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Abstract.; Carbon capture and storage (CCS) is an effective technology to address climate change and achieve clean
utilization of coal. However, high risk of CO,leakage from geo—structure still exists, which may pose a threat to farmland
ecosystem and food security in China. Root growth is a unified process of interaction and mutual promotion between the
upper and underground parts, and the morphological characteristics of root in soil has a great impact on crop productivity.
However, the assessment on the effects of CCS leakage on plant roots is rarely reported. In this paper, maize was selected to
reveal the response of crop to CO, leakage by pot experiment. Three treatments, CK (0 g/(m’ - d)), G1000 (1000 g/ (m’
-d)), and G2000 (2000 g/(m’ - d)) were designed to simulate different scenarios of CO,leakage by controlling flux of
CO, at the bottom of pot. The results showed: CO, leakage had a significant effect on the root morphology of maize. The total
root length decreased from 40290.81 cm to 21448.18 c¢m with increase of CO, leakage, reduced by 46.77%, of which the
fine root decreased greatly. The yield of maize decreased significantly under CO, leakage treatments, the maximum yield

reduction was 26.64%. The aboveground biomass was more sensitive than underground biomass under CO, leakage. With the
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increase of CO, leakage, there was a significant inhibition effect on the root development, aboveground biomass,
underground biomass, and yield of maize. The responses of crop root morphology to CO,leakage provide scientific basis for

CCS leakage monitoring and ecological restoration.
Key Words: CCS; Maize; CO, leakage; root morphology
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Table 1 Analysis of maize yield by single factor ANOVA test

Tk 15 5 4 f’i . b Il I RAES
Leakage scenarios Yield/g Decrement/g Decrease rate/%
CK 196.5+3.53a 3
G1000 153.94+20.04ab 3 0.061 42.56 21.66%
G2000 144.157+9.90b 3 0.030 52.34 26.64%

AR R I o ) 22 5 483 (P<0.05)

http ; //www.ecologica.cn



6 S % 39 &

2.4 WAL SR G D RAHIIT o EBRLEREE e WAE oo

FRAIY B bR 2 ) R I —E R (R soo|  EEATHTE Looso .
2) MEEBAME K RAEBMRERB ARERD 5 Joars E
PR AR T E7E 0.01 kP ERABFE 550 _o.om§
A, H LB b = A 3R T B AE 0.01 /K L 5& fg ;38: | 0.065§
B —EMIEHDCC R, RN ERIRKEIH — ¥ 5] 000
EM TR AR RE, JO R R SR EX b or {0033
T TR AR I ALK S T R oA FL 00
7E0.01 7KF I 52 B0 1 IEAHDCOE R, 577 1 IE AR MR R Leakage scenarios
HXFRAE 0.05 KOV AT BT RBL, ARSI 5 My 136 -

THEREHE % 1EAH %%% ’ 5 F,: HEHIES H%%% ’ {E Fig.5 Biomass of maize under different CO, leakage scenarios
A A 4 R SRR A AR AR AR
At b3 E R B AR R Y B DG AR | (EAR A AR 256 -5 LA i A DG DU AN

R2 REESEGRSENENEXESR

Table 2 Analysis of the correlation between root morphological indexes and biomass
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BT MR SRR 8 1 4 FH I 2 T U 2 1 38 OB B , C O, T X R AR R - 3 AR I O B R
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— 2SRRI R B AR L — 20, AN F A CO, it Ab BE 530 B oK AR & T 8 A B2, G1000 AT G2000
B CK 735 /b T 12.01% F1 26.55% , Ut B KM 26 CO, Tt T Fty i o7 S50/ 38 ety b3 e sy, (LR 250 o)
FORIEAT CO, M A B, 78 FORFTT X TR A A i UEA I A5 R 76 G2000 B3I 1% 7 T K A b T35
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Fig.6 Linear relationship between root morphological indexes and aboveground biomass
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