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Formation and succession of plant community on phosphate mining

wasteland in Zhangcunping, Southwest, Hubei Province,China
CHEN Fang—Qingl , LU Bin', WANG XianngongZ (1. Department of Biology, Three Gorges Univer-
sitys Yichang, China. 4430003 2. Department of Environmental Science &. Engineering . Fudan University, Shanghai
China ., 200433)

Abstract: The phosphate mining wasteland in Zhangcunping ,Hubei Province ,China,is consisted of stripped
mining topsoil and abandoned mining stone,which is stabilized by a tail mine dam. The wasteland sampled
by the authors is located in a valley which just like many other phosphate mining wastelands in this moun-
tain area. As a serious damaged ecosystem,the wasteland often recover slowly and produce an impacting on
environment. No active remedy has been conducted on the phosphate mining wasteland in Zhangcunping. In
order to assess the vegetation restoration on this kind of wasteland and put forward suggestions for envi-
ronmental protection in this area.the authors took the field inverstigations on the wastelands in 1997 and
1999. Vegetation sampling was conducted along seven transects run from the center of a typical mining
wasteland site. Herbaceous vegetation was sampled in Im X Im quadrates and shrubs and vines were sam-
pled in 5m X 5m quadrates.

The natural formation of plant community on mining wasteland usually goes through seeds spread,es-
tablishment, colonization, and species competition. There are many facts affecting the re-vegetating
progress,such as pioneer species,soil character,and slop directiong and degree, which result in different
restoration progress on mining wasteland. The authors sort them into primary restoration succession seri-
als. Some slopes rehabilitate slowly,the composition and structure of community are very simple at the ex-
perimental sites;on the other hand,some slopes do fast.,and their community composition and structure are
complex. According to the data collected in 1997 .after five-year primary natural restoration,six plant com-
munities are composed from fortyeight species occurred in 129 plots,which belong to 23 families,including

5 graminoid, 30 forb,4 vine,7 shrub.and 2 tree species. The authors divided these communities into three
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primary succession stages during the restoration progress,the mono-dominant species community,the sub-
dominant species community .and the co-dominant species community according to their community compo-
sition and structure level. The first succession stage ,the mono-dominant species community,has only one
dominant species whose important values is much higher than that of other species.so that the community
has simple composition,structure ,and species diversity. For example,the Humulus scandens community is
consisted of six plant species,and its Simpson’s diversity index is 0. 1837 ; The composition and structure of
second succession stage scalled subdominant species community ,are more complex than the first stage ,and
there are some species whose important values are near to that of dominant species in the community,and
the species diversity of community increases gradually. The Aster subulatus community .the Setaria viridis
community,and the Arthraxon hispidus community belong to this type. The Aster subulatus community ,for
example ,has nineteen species. Its Simpson’s species diversity index increases to 0. 7182. The third succes-
sion stage of the co-dominant species community.such as the Setaria viridis+ Aster subulatus community
and the Arthraxon hispidus -+ Aster subulatus community,is composed of the most species with the most
complex structure. The Arthraxon hispidus-+ Aster subulatus community has twenty-five species which in-
cluding six woody species and its Simpson’s species diversity index reaches 0. 8270. Those indicate that the
composition,structure and species biodiversity change from one stage to another stage along with the for-
mation and succession of plant community,but at the same time the species important value fluctuate a-
mong the different stages,some species’ increase,other’s reduce. It reveals the species replace during the
primary restoration succession. The data of field sample inversitigation also indicate that the restoration
progress is related with environmental factors.effective phosphate concentration is a coercing fact impact-
ing the growth and distribution of plant species.

In big mining wasteland.the authors usually take many active manual remedies such as flying ash,
adding soil ,changing pH,seeding grass,and planting tree to manage the damaged ecosystem,What should
we do with the small and sporadic mining wasteland in mountain area? As natural restoring vegetation with
relative rich species composition and good recover percentage,the restoration of the experimental site on
phosphate mining wasteland in Zhangcunping is successful comparing to other mining wastelands. The au-
thors contribute its succession to rich species diversity in surrounding vegetation, small size, manual tail
mine dam,and no disturbance. Rich species diversity in surrounding vegetation provide good species re-
source for restoration. Small size makes the spreading of seeds from local vegetation easy. Manual tail mine
dam stabilizes the soil and reduce the run-off;no disturbance keeps the sustaining vegetation succession.
The authors suggest that all of the mining wasteland in Zhangcunping should be managed primarily like the
sites sampled by the authors. The authors also hope the mining company can take forward step,such as
adding soil ,planting native trees.to promote the rehabilitation of wasteland.
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Table 1 The changes of species component during vegetation formation and succession on
the Phosphate mining wasteland

)
Monodominant Subdominant Codominant
species community species community species community
Species
1 2 3 4 5 6
SDR” S8 SDR S SDR S SDR S SDR S SDR S
L 90. 87 4 51.63 3 37.05 2 58.49 3 52.22 3
@ 53. 81 3 39.43 1 39. 08 3 27.21 2 41. 96 3
® 22.41 1 43.76 2 31.19 2 23.44 1 43. 26 3
1 40. 59 2 18. 45 1
® 50. 58 2 56. 59 3 34.58 2 50. 58 2 32. 06 2
© 21. 80 1
@ 56.17 3 11.51 1 37.74 2
® 14.55 1 7.69 1
® 17.95 1 9.90 1 11. 60 1
® 9.72 1
o 7.58 1
@ 11.60 1 7.99 1 7.14 1
® 9.53 1 6.57 1 9. 38 1
u 26. 94 1 32. 64 2 17. 14 1
5 47.97 2 39. 39 2 39.17 3 48. 82 2
o 43.32 3 83.32 5 34.91 2 81.23 4
@ 34.21 2 42.70 3 84.11 4 27.83 2 67.83 4 42.20 2
8 26.54 2 16. 22 1 31. 26 2 6.58 1
: 28.23 2
@ 6. 94 1 21.88 2
a 21.31 1 12. 38 1
2 12. 20 1 26.57 2 12.52 1 4. 39 1
8 19. 64 1 12.76 1 7.74 1
@ 14.15 1 29.23 1
) 18. 61 1 17. 80 1
Y 6. 20 1 3.96 1
g 17. 04 1 20.75 2 17. 25 1
= ® 23.67 1 24. 04 2 18. 63 1
9 76.24 4
9 39.58 1 19. 34 1 52.31 3
2 33.98 1 25.09 1 11.58 1
9.47 1 14. 09 2 16. 99 2
8.35 1 6. 40 1 5.91 1
32. 64 2 6. 36 1
9 32.26 1 6.92 1
@ 16. 58 2
O 29.54 1 38.24 2
@ 11. 33 1
@ 20. 64 2
9 50. 36 2
4 37.58 1 19.75 1
a e 90.33 5
® 7.63 1
@ 9.61 1
® 8. 24 1
© 5.78 1
@ 10. 30 1
® 11. 62 2
% . 1,0 Humulus scandens Comm. 2, Aster subulatus Comm. 3, Setaria viridis Comm.
4, Arthraxon hispidus Comm. 5, + Setaria viridis + Aster subulatus Comm. 6, +
Arthrazxon hispidus + Aster subulatus Comm. 7, Summed dominance ratio SDR. 8, Socia-

bility S. (D Aster subulatus. @) Artemisia deversa, @) A. caruifolia, D) A. capillaris, 5) A. argyi, ©) Bidens bipinnata ., (7)
Anaphalis contorta @ ILzxeris chinensis, Q) Pertya sinensis,(0Saussurea japonica () Eupatorium lindleyanum ,(DErigeron an-
nuus 13Cephalanoplos segetum ,A)Senecio scandens 5 Erianthus rufipilus 10 Arthraxon hispidus,DSetaria viridis,18 Pas-
palum thunbergii ,09Poa prolizior,200rthodon diantherus,2)Scutellavia indica,2)Mosla scabr,2)Viola inconspicua,2)V .
diffusa, @ Silene fortunei, @) Stellaria media @) Buddleja albiflora, @) Corallodiscus cordatulis, @) Lespedeza pilosa, 30
Campylotropis macrocarpa 3D Aristolochia tubiflora,3)Patrinia scabiosaefolia,3)Plantago asiatica ,G)Agrimonia pilosa 3
Rubus biflorus. 6 Rhus chinensis, 80 Macleaya ordata, 89 Pinus massoniana, 89 Torilis scabra, 00 Diospyros kaki var.

),

. . . ey EVal - e . e K
sylvestris Q) Primula obconica @) Humulus scandens,13Calystegia hederacea ,0)Commelina communis,4)Fagopyrum tatar-

. — e . P L
icum@©V erbena officinalis .00 Berberis henryana , 8 Lythrum salicaria
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Fig. 1 The dynamics of Summeed dominance ratio of
main species on the phosphate mining wasteland
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Table 2 The correlation analyses between distribution of dominant species and soil nutrient
Organic matter Effective nitrogen Effective phosphate pH
Species CcC C CcC C cC C CcC C
0. 6803 0. 05 0.6519 0. 05 —0.6212 0. 05 —0.7992 0. 01
—0.1851 0. 3620 —0. 7655 0.01 0.3396
0. 0402 0.5348 —0. 7690 0.01 —0.5612
0.2893 —0. 6635 0. 05 —0. 8166 0.01 —. 09890 0. 001
0.1021 0.4308 —0. 7245 0.01 —0.3726
* CC. Correlative coefficient, C: Correlativity
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