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i EARFRETEESKAIRPORREN L, AFRENGZELT A5G LN EERR
HHEE, ATHRFTFFRES REFABRARALRA (Arbuscular Mycorrhiza Fungi, AMF) 394 %
PR B XIE KRG 5 H BOR R E B Hrm, AR R R A RMAY, HXE RS E LR
MR, HELEHE (CKl), kHE+EK (CK2). AEHEH 2K (AMF) ZA 4%, SARE3 A E
2, mMztEEmMKEFAZE, LELSKEUR IR E KRS IBKGEERILE, 2T RRAR
ZMEREREFTHEAL, KyBBAEARRRREIEKRRAEE MG 2T, £32E0. OBR
AR ERAERKET, %o, W EADHE TAYE., ERKILCKR2AESFIRZ 15.78%.
23.39%. 43.40%. 21.0%., QAMF {234k 2 BB JRIHRFE L E RN E R, BB EmKEHZHE 18.9%,
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60~70 cm 4, AMF &80, "HEEAHK B H ST CK2 A, £ AMF T AN RIRE LA
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Simulated reconstruction of soil water distribution and isotope fractionation under

the influence of AMF inoculation
BI Yinli'?, TIAN Lexuan', KE Zengming1

(1. Institute of Ecological Environment Restoration in Mine Areas of West China, Xi’an University of Science and Technology, Xi’an 710054, China;
2.State Key Laboratory for Coal Resources and Safe Mining, China University of Mining and Technology-Beijing, Beijing 100083, China)

Abstract: Water resources determine the vegetation structure and types in the ecological restoration process, and are the main limiting
factor for achieving green production and ecological restoration in mining areas. To investigate the effects of inoculation of Arbuscular
Mycorrhiza Fungi (AMF) on plant root water extraction, simulated soil water distribution and water isotope fractionation in a semi-arid
coal mining area, this study conducted the indoor stratified soil column simulation experiment with maize as the test plant. Three treat-
ments were set up as pure soil column (CK1), soil column + maize (CK2), and soil column + inoculated maize (AMF), with three replic-
ates for each treatment. Meanwhile, the height of capillary water rise in soil columns, soil water content, as well as hydrogen and oxygen
isotopes of maize stem water and soil water were measured. The growth and development of maize, water transport patterns, and discrep-
ancies in soil water isotope fractionation at different depths among different treatments were also analyzed in this article. Results showed
that: (1) Inoculation could effectively promote the growth and development of maize, with plant height, aboveground biomass, under-
ground biomass and total root length increased by 15.8%, 23.4%, 43.4% and 21.0%, respectively, compared to CK2 treatment. (2) AMF
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have also promoted the root system to absorb the retain water in the bottom clay layer, increased the capillary water elevation by 18.9%,
and expanded the water absorption space of maize by approximately 50%, thereby affecting the water distribution in the soil columns.
(3) There were significant fractionation differences between the surface and deep soil water of soil column compared to the initial water.
At the surface layer of 0 ~ 10 cm, the '*O and *H enrichment coefficients of CK2 and AMF treatments were significantly lower than those
of CK1 treatment, while at the deep layer of 60 ~ 70 cm, the *O and *H enrichment coefficients of AMF treatment were significantly high-
er than those of CK2 treatment, indicating that AMF could enhance the phenomenon of isotopic fractionation in deep subsoil water. In
summary, inoculation can improve the absorption of deep soil water by maize in the reconstructed soil layer, prompt the root system to
counter-release to the upper dry soil through the water lifting effect, improve the water redistribution capacity, and affect the soil water iso-
tope fractionation at different depths. The results could provide scientific basis and technical support for addressing the shortage of water
resources for land reclamation in semi-arid coal mining areas.

Key words: ecological restoration in mining area; soil column test; arbuscular mycorrhiza; water isotope fractionization; soil water

transport; water lifting
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Fig.1 Design and installation drawing of test soil column
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Table 1 Effect of mycorrhizal inoculation on plant growth

SR HifE/em PR /em L fiE/cm SPAD T AR/ AR g AR %
CK2 3.15+0.21a 33.21+1.23b 23.25+0.17a 37.97+0.21a 1.06+0.04b 4.96+0.25b 75.15+0.14a
AMF 3.32+0.31a 38.45+0.18a 23.4£0.13a 39.43+0.69a 1.52+0.44a 6.12+0.32a 76.50£0.17a
TR DTk 5.40% 15.78% 0.65% 3.84% 43.40% 23.39% 1.80%
Fz 2 AMF X ERRREHHF M
Table 2 Effect of AMF on maize root structure
AP R /em A /m SEH B4R /mm R /em? B MY em?
0~10 56.19+2.14b 0.57+0.03a 22.17+1.56a 830.50+11.56b
10~ 20 51.77+1.98b 0.50+0.04a 14.54+1.27b 770.95+17.34b
20~ 30 21.26+0.78a 0.48+0.01a 4.97+0.23a 222.47+9.75b
CK2 30 ~40 10.01+3.24a 0.510.07a 2.24+0.39a 61.49+7.89b
40 ~ 50 0.61+0.14a 0.56+0.03a 0.16+0.01a 7.69+1.23a
50 ~ 60 0.830.17a 0.42+0.01a 0.18+0.01a 25.29+4.23a
60 ~ 70 0 0 0 0
0~10 64.85+0.23a 0.58+0.04a 22.64+1.34a 1014.36+9.17a
10~20 65.77+1.36a 0.53+0.03a 19.40+0.76a 829.89+9.21a
20 ~30 16.66+2.13b 0.51+0.02a 4.83+0.03a 324.86+7.56a
AMF 30 ~ 40 5.87+2.15a 0.50+0.03a 1.31+0.13a 151.93+6.50a
40~ 50 1.27+0.16a 0.59:£0.04a 0.36+0.03a 22.20+2.01a
50 ~ 60 2.35+0.10a 0.49+0.01a 0.36+0.02a 28.93+4.02a
60 ~ 70 0.02:0a 0.42£0.02a 0 0.79£0.04a
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Fig.2 Rising height and rate of capillary water in soil column

under different treatments
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