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Talle2 Chemical properties of the copper mine tailings
Total pH

Name of tailings dump Type of plant Humus nitrogen Available Readily Electrical

communi ies (gke™ ) (gkg™ Y phosphorus available conductivity

(mg kg™ ") potassium (Bm™"

(mg kg™ ")
© ) -2 2 571f1.64 0.02£0.00 885%0.03
Shuimuchong Tailings Dump

@ -2 0.03£0.03 2 594%2.95 0.12%0.01  849%0.08
New Tongguanshan Tailings Dump @ -2 0.05£0.02 0.47%x0.18 3261%19.90 0.20+0.06 & 27%0. 13
® 0.38%0.31 0.33%0.17 1.10£0.60 4500%19.37 0.12%£0.06 8 95%0. 19
Wugongli Tailings Dump ® 0.78%£0.20 0.74%0.42 0.90+0.26 66.31122.88 0.10£0.04 8 69£0.28
v -2 0.05%0.01 6.76%557 15.50%2.43 0.13%0.01 7.87%0.07
Yangshanchong Tailings Dump ® 0.34%0.18 0.06%0.04 14.36%6.71 19.00%7.81 0.26%0.12 7.69%0. 15
® 0.29%10.24 0.10%0.08 8.71%2.26 4272F46.75 0.64£0.77 7.77%£0.33
® 0.45%£0.31 0.18%0.15 15.82%8.46 48.50%33.47 0.4%0.49 7.58%£0.%
_ © 0.78%0.07 0.53%0.24 14.28%5.35 67.33*11.54 1.67£0.10 7.14%0.10
@ 0.19%0.05 0.26%0.15 -2 49240.% 1.2710.53 3.78%1.39
0ld Tongguanshan Taiings Dump @ 0.57£0.08 0.93%0.24 1.25%+0.44 77.78F24.15 0.13F£0.08 7.21%0. 51
@ 3.53£2.5 0.45%0.41 4.24%1.63 40.19%16.82 2.2EF1.% 435F1. 11
Heishahe Tailings Dump @ 15.44%10.94 2.86F1.91 5.60%f1.67 155.2%83.13 1.16F0.51 4.66F0.29
® 10.43£4.03 1.17£0.51 6.04%1.54 91.15%£32.28 0.85+0.32 5.27%0.%
® 10.2%7.12 1.2%1.32 8.22F1.66 76.32%51.36 1.45%0.49 5.05%1.17

1 +

lon community; @Inprea cylindraca community;

canmunity ; Pagalun dist hum community

3

,n= 4 Data in the table are Mean%S. D. ; 2)

1)

Table 3 Sol enzyme activities in talings unde different plant communities

Nil; @ bare talings; @ ayptogamic crusts; @ Cynodon dacty-

BZoysia sinica community; © Hippochaete ramosissmium-Zoysia sinica community; (0 Phragmites australis

T ‘ Urase Arylsulfatase  Alkaline Phosphatase Dehydrogenase
Name of tailings dump ypeo plant (NH4*-N, (p~ Nitrophenol, ( p~ Nitrophenol, (TPF,

canmuni 1es Cli-1 I _]h_] n _lh_l k—ld—]

mg g™ h™Y) g8 ) g8 ) mg kg )

@ 0.010.17 _2 14.%%1.9% 0. 12%0. 10

Shuimuchong Tailings Dump

@ 0.56%0. 13 0.59%0.13 29.29%7.75 0.31%0. 18

New Tongguanshan Tailings Dump ® 1.30%0.91 2.03%0.78 34.76£20.76 3.38%+1.87
® 17. 6315 42 3.17t1.65 35.42%15.82 9.69%12.05

Wugongli Tailings Dump @ 9.58%4.31 3.31%0.64 58.53+2. 04 19.38%£5.54
v 2.06%0. 83 1.39%0.61 8 02+2. 94 14.70£9.00
Yangshanchong Tailings Dump ® 3.67£1. 34 3.22%2 06 44.41%30.74 2. %+23 20
® 11.07%11.83 8.85%10.91 107.5%155. 8 48. 3158, 96
@ 19.29%17. 67 9.01%9.26 74.04162. 14 53. 2 £54. 48
_ © 56. 21 18. 02 46.94%F24. 94 467. 5142, 6 133.5£70. 80

o 0.9%0. 14 3.58t1.04 37.5017.52 4.38%2. 06
Old Tongguangshan Tailings Dump @ 7.2%6.72 28.38%7. 69 49.32%20.95 4.81%35.01
@ 5.7514. 74 3.94%2 20 7.21£3. 8 37.19£22 99
Heishahe Tailings Dump @ 36. 8824, 84 14.29%12. 01 38.34%18.06 80. 3153 94
® 23.77%3. 41 39.821+13. 47 52.97113.27 35.53119.65
® 5.3510.84 11.21£8.08 64. 41,58 75. 3 147.66

1) +

lon community; @Inprea cylindraca community;

canmunity ; Pagalun dist hum community

,n= 4 Data in the table are Mean £S. D. ; 2)

Nil; @ bare talings; @ ayptogamic crusts; @ Cynodon dacty-

BZoysia sinica community; © Hippochaete ramosissmium-Zoysia sinica community; (0 Phragmites australis
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Fig. 1 Changes in enzyme actwiies in tailings under different plant commurities

C. omm. — Cynodon dactylon community; Z. comm. — Zoysia sinica community; I. comm. — Inpreta olinr
draca community; H. Z. comm.— - Hppodade ramosissmium-Zoysia sinica community; P. comm. — Paspaum
distichum community; Ph. comm. — Phragmites austraks communiy; Urase— NH,*-Nmgg™ "h™!; ASase- Arykulfatase,
7~ Nitophenol Bg ¢ ' b7 '; APase— Alkaline phosphatase, p-Nirophenol Hg ¢ 'h™!; DHase— Dehydrogenase, TPF mg kg™ 'd™ 1.

No sienificant difference (p< 0. 05) between the four( or three) colinns with the same letter for one soil emzyme

2.3 ,
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Fig.2  Enzyme activiies in taiings under Impreta cylindraca community and Cynodon dactylon community from diferent talings dumps
WGL- Wugongli Tailings Dump; YSC— Yangshanchong Tailings Dump; OTGS- 0ld T ongguang-
shan Talings Dump; HSH- Heishahe Tailings Dump; Urase— NH; =N mg ¢ ' b'!; ASase— Arylsulfatase, p
Nirophenol Bg ¢~ ' h™!; APase— Alkaline phosphatase, p- NittophenolHg ¢~ 'h™!; DHase— Dehydrogenase, TPF mg kg™ 'd~!.
No significant diference (p < 0. 05) between three columns with the same ldter for one il erzyme
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Table 4 Pearson correhtion coefficients baween chamical properties and enzyme activi ies
pH Electri .ca.l To tal Hipmms ali/{Z?]daliJl?e Available
conductivity nitrogen potassium phosphorus
Urease - 0.15% 0.294° 0.478 * 0.409" " 0. 464" " 0.331" *
Arylsulfatase - 0.254" 0. 260" 0.310° 0. 286" 0.512" " 0.292
Alkaline phosphatase - 0.05% 0.373" " 0.016 - 0045 0. 200 0.415" *
Dehy drogenase - 0.2%" 0.512" " 0.461" 0.45" " 0. 560" " 0.504" ~
* p< Q05 * * p<0.01
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EFFECT OF NATURAL PLANT COMMUNITIES ON SOIL ENZYME ACTIVITIES IN
DESERTED COPPER MINE TAILINGS DUMPS

Sun Qingye' Ren Guanju' Yang Lizhang®®  An Shuqing'
(1 School  Life Science, Naying Unwersity, Naging 21003, China)
(2 Institute ¢ Soil Science, Chinese Aaademy f Sciences, Naging 210008 China )

Abstract A laige number of deserted copper mine tailings dumps of different age exist in Tongling, East China, cover
ing a large area of land. In order to understand effect of natural plant communities on enzyme activities in the soil, six dumps dif
ferent in age were investigated. The results show that the plant communities naturally lonizing on the wastelands markedly irr
creased enzyme adivities (urase, arylsulfatase, alkaline phosphatase and dehydrogenase) in the upper layer of the tailings (O~
5 am). But the effed varied with the type of the plant communities. Enzyme activities in tailings under the H ipp ochaete ramosiss-
miunt Zoysia sinica community and Impreta cylindraca community were higher than under the Gynadon dactylon community and
Zoysia sinica community. Of the 4 soil erzymes studied, alkaline phosphatase and dehydrogenase were higher than urase and
arylsulfatase in activity. Daa analysis indicates that there was a significantly positive correlation beween enzyme activities and
chemical propetties (including humus, total nitrogen, available phosphorus, available potassium and electrical condudivity) ,
but a significantly negative correlation between pH values of the tailings and adivities of arylsulfatase and dehydrogenase. The
surface layer of tailings heavily oxidized exhibited extreme infertility and extremely low activities of soil enzymes.

Key words Copper mine tailings; Deserted dump; Enzyme adivities; Plant communities; Nutrients



