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Table 1 Basic information of sample land
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Table 2 Soil nutrient content of various types of artificial vegetation

AT A Bt ) B TN/ HN/ TP/ AP/ TK/ AK/
J A pH OM/(geleg ) (gkg ) (mgkg ') (gkg ) (mgkg ') (gkg ) (mgkg 1)
CK 8.0140.09"  21.65+2.32° 2.1340.21° 198.39+13.93' 0.30£0.03° 1.4840.22°  6.2440.19°  192.06+8. 46
AG 6.84-0.24"  26.33+2.019  2.2540.20° 208.85+12.01 0.3140.03° 1.714+0.109 5.8440.18"  173.0149.22%
MB 6.50+0.23"  29.48+1.92¢ 2.3840.19™ 235.98+15.43" 0.324+0.03° 1.74+0.07* 6.04+0.28"  187.39+20.15
DR 6.01+0.32° 31.834+2.12" 2.3340.25" 235.16+27.48" 0.39+0.02" 1.924+0.08" 5.92+0.15" 172.29+19. 17"
RP 6.6440.22" 35.0642. 14"  2.7540.28" 246.66+-22.83" 0.36+0.02" 2.044+0.13" 5.63+0.29°  175.86+18.65"
RP—PO  6.62:£0.28" 37.7642.22°  3.164:0.27° 267.29414.77° 0.4340.03* 2.6320.35" 5.0140.15¢  159.47+21.16"
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Table 3 Statistics of soil enzyme activities of various types of artificial vegetation

N A 2T URE/(mg-g™") PPO/(mgeg™") INV/(mgeg™") ALP/(mgg™") CAT/(mLeg ")
CK 0.72+0.05° 4.02+0. 15° 38.49+5.95¢ 0.34+0. 04° 7.4840.76°
AG 0.78+0.06" 4.38+0.21° 43.60+5. 18 0.4140.05" 7.8040. 26"
MB 0.82+0. 06" 4.45+0.11° 50.0146. 26" 0.4640. 04" 8.2140.78"
DR 0.8340.06™ 4.89+0.09° 55.39+6.08" 0.48+0. 03" 7.54%+0. 35
RP 0.85+0.05" 5.19+0.23" 56.77+5.17" 0.47-+0.03" 8.04+0. 36
RP—PO 0.90+0. 05 5.86+0. 15 59.55+2. 64° 0.48+0. 03" 7.34+0. 64°

1 UREAC R MR, PPO 0K Z 10 AL B, INV 1C R IEFE I, ALP 10 00 PE 85 B2 B , CAT AR 2t E AL Sl .
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Fig.1 Redundancy analysis of correlation between soil nu-
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Table 4 Differences in soil organic carbon pool indicators of different types of artificial vegetation

gk 2 Al TOC DOC EOC MBC
CK 12.56+1. 34¢ 25.2442. 27 2.1740. 21° 199.02+11. 46¢
AG 15.27+£1.16° 29.85+3. 64 2.5540. 21" 278.89+ 14. 54*
MB 17.104+1.11° 30.12+2. 06 2.67+0.10" 242.74+8. AT
DR 18.4741.23" 32.07+2.29" 2.76+0. 15" 293.45+10. 02
RP 20.33+1. 24° 32.1941. 94 2.8940. 13 253.59+5. 96°
RP—PO 21.941.29° 36.7942. 73" 2.8740. 10° 273.06+15. 79"
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Fig.4 Heat map of correlation between soil enzyme activity

and soil organic carbon pool indicators
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Effects of different artificial vegetation on soil nutri-
ents,enzyme activities and organic carbon pool
components in coal mining subsidence areas of

resource—depleted cities: A case studyof
Huainan City,Anhui Province

JIANG Zhi-yang',ZHOU Yu-zhi",CHENG Dao-kun"*, HUANG Mei-qin'
(1. School of Earth and Environment , Anhui University of Science and Technology , Huainan 232001, China;2.
Xi'an Center of Mineral Resources Survey,China Geological Survery,Xian 710100, China)

Abstract: [ Objective] The effects of different artificial vegetation on soil nutrients, enzyme activity and organic
carbon pool components in Huainan coal mining subsidence areawere investigated to provide references for selecting
suitable vegetation types and improving soil quality in mine reclamation in this area. [ Method] Six artificial types of
sample plots, namely unmodified land (bare land) , artificial grassland, heathland, Metasequoia woodland, acacia
woodland and acacia— sidebark mixed woodland , were selected to study the differences and correlations of soil nutri-
ents, enzyme activities and organic carbon pool components. [ Result] The experiments showed the followingresults.
Planting artificial vegetation effectively reduced the soil pH value. The contents of soil organic matter, total nitrogen,
alkaline nitrogen, total phosphorus, and available phosphorus in artificial vegetation land were significantly higher than
those in unmodified land, while the contents of total potassium and available potassium were lower than those in un-
modified land. Except for catalase, the activities of the other four enzymes were at the lowest level in the unmodified
land. The soil urease, polyphenol oxidase, and sucrase contents in the mixed forest of Robinia pseudoacacia and Platy-
cladusorientalis were higher than those of other artificial vegetation. There were also significant differences in soil en-
zyme activities among different types of artificial vegetation. Except for catalase, there was a significant correlation be-
tween the activities of the other four enzymes and soil nutrients. Each artificial vegetation increased the content of
each component of soil organic carbon pool to varying degrees. The Total organic carbon and soluble organic carbon
of the mixed Robinia— Platycladus forest were higher than those of the other five types of sample plots. The content
of soil readily oxidized organic carbon of Robinia pseudoacacia forest reached the highest level in all types of sample
plots, and the content of soil microbial biomass carbon of Metasequoia glyptostroboides forest reached the highest
level in all types of sample plots. The correlation analysis results indicated that there was a significant correlation be-
tween the content of soil organic carbon pool components and soil enzyme activity. The results of redundancy analysis
showed that soil organic matter, total nitrogen, total potassium, and available potassium were important influencing
factors for soil enzyme activity, accounting for 66.04% of the variation in enzyme activity. [ Conclusion] Artificial
vegetation improved soil quality and increased the content of soil organic carbon pool components in reclaimed mining
areas. Soil enzyme activity significantly affected soil nutrients and organic carbon pool, which could be used to charac-
terize the quality of soil fertility and the ability of organic carbon fixation in Huainan coal mining subsidence area. The
artificial mixed forest model of Robinia pseudoacacia and Platycladusorientalis had a more significant effect on improv-
ing soil fertility and carbon fixation capacity, and had a significant improvement effect on the overall quality of soil and
ecological environment in the mining area.

Key words: coal mining subsidence area;artificial vegetation;soil nutrients; soil enzyme activity ; soil organic car-

bon pool
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