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Relationship between Aboveground Vegetation and Soil Seed
Banks from Different Communities of Initial Restoration
Stage in Lanping Lead/Zinc Mining Area
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Abstract: Mining tailings are special ecosystems with harsh environmental conditions,the recovery of these
ecosystems would broaden the scope of ecology. In this study,the relationship between soil seed banks and
stand vegetation from different communities in Lanping Lead/Zinc Mining Area were explored by combi-
ning field investigations and seed germination trial. The results showed that: (1) The communities which
recovered from tailing sites (CRTS) C(including Poa pratensis man-made grassland, Artemisia princeps
community and Coriaria nepalensis scrub) were lower in species number and plant diversity than reference

communities (RC) (including Pinus yunnanensis forest and Quercus aqui folioides scrub,the natural vege-
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tation in this site). (2) The soil seed bank of P. pratensis man-made grassland and A. princeps community
were higher in species diversity than that of its stand vegetations. (3) Anemochorous plants dominated the
soil seed banks and stand vegetations of CRTS, which means these plants would play important roles in
vegetation recovery at the early stage of revegetation,and is mainly composed of Compositae and Poaceae.
(4)CRTS were higher in similarity between stand vegetation and corresponding soil seed banks than that of
RC,and lower in similarity between different vegetations and soil seed banks of different communities.
These illustrate stand vegetation is tightly related with its soil seed banks at early stage of CRTS,and the
mode of community building and succession time are two important factors influencing plant composition of
soil seed banks.

Key words: Lead/Zinc Mining Area;vegetation restoration;soil seed bank;aboveground vegetation;similari-

ty index;species diversity
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Table 1 Basic features of the study fields
g S A iei S F 2 TS 9
i . ﬁ@'g% Community Upper ii’%%{ﬂ‘ . ﬁ.@'ﬁﬁ .
Code Community name height/m coverage Soil state Community description
P LY 0 S . F SRR B IR AR Natural sec-
I Pinus yunnanensis forest 6.0 507 W f2% Dark brown soil ondary forest
im LR DA ) 5 ot o F SR 88, Bk 1K 5 B L Natural
I Quercus aqui folioides scrub 5.0 70% W § 4% Dark brown soil vegetation after felled
i O Z 95 0% TR A EY A 4 Thin soil layer  B#H HAMKE 20 4F Natural suc-
Coriaria nepalensis scrub -0 ! with biological soil crusts on surface cession from tailings for 20 years
W Tk T R L5 50 FEGED # K Mainly composed by tail-  EB#" HRKE 5 4 Natural suc-
Artemisia princeps community -2 ! ings cession from tailings for 5 years
v AT % 0.9 75% ANTHEJEEE 15 em Mulching soils for A T.Fp % 2 4F Planting grasses

Poa pratensis man-made grassland

15 cm in depth

for 2 years
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Table 2 Comparisons of species diversity of stand vegetation and soil seed banks from 5 communities

B 44T " L IREEE i
Community qu{J}%h No. of Species diversity Dominant
name Synusta species I D E family
= . . MES AR e 34 BE AR
FRAJR Tree layer 14 2.093 0.843 0.816 Ericaceae, Fagaceae, Pinaceae
ST WA JZ Shrub layer 13 0.593 0.229 0.270 %?iiﬁggﬁie
Pinus yunnanensis FAR ;ﬁﬂ HAR
forest B A 2 ) . KB R AR
s HAJZ Herb layer 62 3.549 0.9585 0.853 Poaceae, Compositae, Liliaceae
L R AR R RARE
+ 52 FF JE Soil seed bank 54 2.919 0.910 0. 804 Compositac, Rosaceae Poaceae
A 9 78 L RE AL RS AR AR
HEAJZ Shrub layer 12 2.063 0.821 0.804 Fagaceae, Ericaceae, Salicaceae
57 LB 9 A R ARARE A
o - - - R R AR AR
e = v 9
f);;(:i)a us aqui folioides HARZ Herb layer 69 3.153 0.902 0.745 Compositae, Poaceae , Rosaceae
" o - - B R ARARE
L3R T % Soil seed bank 65 2.840 0.892 0.745 Compositae, Rosaceae, Poaceae
#E A JZ Shrub layer 6 1.169 0.565 0.652 2 F} Coriariaceae
HREM R RAR T R
IR T . . R
S;;’:Jlg’ ia nepalensis Az Herb layer 38 2. 662 0.884 0.703 Compositae, Poaceae, Rosaceae
. N , AH R AR
HHF T Soil seed bank 20 1.578 0.633 0.652 Compositae, Boraginaceae , Poaceae
25 F B, i
- m ; JFE AR
%%ﬁé . A JZ Herb layer 24 2.266 0.847 0.756 Compositae, Poaceae ., Rosaceae
rtemisia princeps 2 T §
communit - : Qoil o . 7 BT TR RAR
unity AT Soil seed bank 21 2.421 0.895 0.703 Compositae, Cruciferae, Poaceae
i HAR - AR ER RAR
})J\T 81 ] A2 Herb layer 14 1524 0.717 0.563 Compositae, Polygonaceae, Poaceae
oa pratensis e N
man-made grassland F Pl T I Soil seed bank 15 2.090 0.834 0.756 AR SR AAR

Compositae, Leguminosae, Poaceae
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Table 3 Similarity index (sorensen index) between stand vegetation and soil seed banks
o | Rk R me;fﬁﬁmm Quer(@suiﬁfo%mdw (,‘oriu%iﬁj%)%lwzxix Arze,%ﬁﬁﬁ%u-e ps
tem Community name forest scrub scrub community
T L BRTE AN Quercus aqui folioides scrub 0,541
A %M Coriaria nepalensis scrub 0. 336 0,479
Ve:;?:l(:on BLE B Artemisia princeps community 0. 250 0. 400 0.400
N T Poa pratensis man-made grassland 0.116 0.156 0.218 0.211
B ERHE N Quercus aqui folioides scrub 0.487
jilfﬂ‘?’i 2 W Coriaria nepalensis scrub 0. 351 0.353
Silinslf:d WS B Artemisia princeps community 0.400 0.395 0.537
NTLHH Poa pratensis man-made grassland 0.290 0.225 0.343 0. 444

== [ #3457 Found only instand vegetation
1 & &4 Common in both of the 2 communities
mm | HOR0 T RS Found only in soil seed banks
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Fig. 1 Relationship between soil seed banks
and stand vegetation
I ~ V. Community types are same as Table 1;

CC. Sorensen similarity coefficient
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Wk 4 Fros. Horb, &RV LR T AL SR S 3
EA AL AT B A R D SRS A 2
~A A LSRR ER R OR B HLA. nm B AR
AREAS JZ 10 Ff A0 5B S R AR o L b L ARk
4 5 (Leontopodium sinense) . W4 5§ 45 22§ (Hy pe-
ricum henryi) Ay b A 8% K 4 SRR 7 R LA 1A
PR, B R A (Cynoglossum amabile) | 3 3 3¢
(Ixeridium denticulata ) 2 AU 1F + e Fp 7 J
B R e UAE FEAS 2 it B 5 v LU BR A o e g
B B2k (Stellaria yunnanensis) 1 FFH 38
b bR A S e S 2 L ] B A A e, JE L B
TR T AR s SRR R AR
BEARAE L 4 FPAE ) O L bR Bk R L
[5) B8 AT B2 b, VEL %5 25 (Onosma paniculatum ) | 21 W
F-¥ (Silene gracilicanlis) . %4 Hij ( Plantago de-
j)ressa)}ﬂ”{/z?’fj:tgﬁ%gﬁtptﬂfm’%%ﬁ%qﬂ%
B OEERT N B (Juncus bu fonius) S b Al
B ST 2 2 [R] B4 A0 Al TR K 5 (Cardam-
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F (Oxyria sinensis) . = 7 B2 WALAE + 3 Fh 7 &
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Table 4

communities and communities recovered from tailing sites

(Vaccinium bracteatum) JEAEFEES (R. racemosum) B

¥ F (Elsholtzia cypriani) V4 7 45 22 A B 8L F v iH
(Gentiana atuntsiensis) . 2y Z& . i $I JE (Galium yun-
nanense) MR T3 SE4R/T B &4 (Verbascum thap-
sus ) JEKFE SF MR VK HE  H B (Trifo-
Lium repens ) FEAKEE B B I AL 5Bl 5 KRB 01

MRMET HEREM LTEREARSLEM FEMRTEY

Dominant species of stand vegetation and soil seed banks in reference

T % {H Important value

B4 5 - " LT e —
Community Species name Family Life Dispersal Regeneration i’@;ﬂ‘ﬁ%ﬁ i‘%ﬂ'%ﬁ:
name form pattern mode Stand Soil seed
vegetation bank
RIFE T Carex oxyphylla PP ERE Cyperaceae G Wind Wi/V 12.16 0. 60
W 5 Themeda japonica ARAF} Poaceae G Wind Wi 8.55 0.00
W B 5 Ophiopogon bodinieri AR Liliaceae G Self v 5.47 0.00
4% Eulalia speciosa RAB} Poaceae G Wind Wi 4.67 0.00
ZH Y Pinus yunnanensis # B Pinaceae T Self/ Ani S 3.51 0.00
b Vaccinium bracteatum 8 #E Bl Ericaceae H Self S 3.13 0.00
WL Artemisia princeps %%} Compositae H Wind Wi 5.02 12.25
B ARG E Leontopodium sinense % F} Compositae H Wind Wi 3.29 11.97
TR
Pinus yunnanensis ~ WAEHL RS Rhododendron racemosum kB 7EF} Ericaceae S Self S 2.05 7.00
forest W% Duchesnea indica B Rosaceae H Ani VBs 1.93 6.17
B} &% Elsholtzia cypriani JE I Labiatac H Self Wi/Bs 2,81 4.68
VTG 4 22 HF Hypericum henryi B w5 Pl Guttiferae H Self Bs 3.73 6.16
8324 Cynoglossum amabile #35F} Boraginaceae H Ani Wi 0.00 3.73
1% Pennisetum centrasiaticum A A B} Poaceae G Wind Wi 6.63 2.68
WL SE Tveridium denticulata % F} Compositae G Wind Wi 0.00 3.39
K% Erigeron acer % F} Compositae H Wind Wi 0.56 2.89
FWF Cyperus rotundus P ER} Cyperaceae G Wind Wi/V 0.33 2.94
W% Duchesnea indica % B Rosaceae H Ani VBs 20.58 2.88
[ 5L Pennisetum centrasiaticum AAF} Poaceae G Wind Wi 5.83 0.00
HE Artemisia japonica % Bl Compositae H Wind Wi 5.65 0.00
RMEH Carex oxyphylla P ER} Cyperaceae G Wind Wi 5.60 0.18
WL Artemisia princeps %%} Compositae H Wind Wi 4.74 15.26
KL Arthrazon hispidus ARAF} Poaceae G Wind Wi 3.29 0.00
) = %2 Stellaria yunnanensis £ 77 #F Caryophyllaceae H Self/Wind Wi 3.11 10.02
ﬁglﬁ%fi Fitr Fargesia similaris RAF} Poaceae G Wind \% 2.90 0.00
“‘Iuliilu’?gl‘d“ ZH S Pinus yunnanensis #A#} Pinaceae T Self/Ani S 2.66 0.00
K K32 Epilobium pyrricholophum Wi 3E R Onagraceae H Wind Wi 2.09 2.72
A& K I Leontopodium sinense 2 Compositae H Wind Wi 0.42 7.12
212X 4/ Digitaria sanguinalis K AF} Poaceae G Wind Wi 0.81 6.48
TR 4 22 M Hypericum henryi B # Fl Guttiferae H Self Bs 1.07 4.14
4R Cynoglossum amabile £ ¥} Boraginaceae H Ani Bs 0.33 2.20
K% Erigeron acer 4} Compositae H Wind Wi 0.56 2.85
B} FF Elsholtzia cypriani JEJE Bl Labiatac H Self Wi/Bs 0.51 3.19
B Picris hieracioides 2% Compositae H Wind Wi 13.89 0.00
E-37 9N Wik 4 % Eulalia quadrinervis K AF} Poaceae G Wind Wi 12.91 0.00
Coriaria nepalensis X . .
serub % Imperata cylindrica AAF} Poaceae G Wind Wi 10. 34 0.00
Fuf 8 ¥ Jg HH Gentiana atuntsiensis Je IR} Gentianaceae H Self Bs 6.84 0.00
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435 4 Continued Table 4
5% Coriaria nepalensis 2B} Coriariaceae S Self S 6.38 2.51
FMF Cyperus rotundus P Bl Cyperaceae G Wind Wi/V 5.27 2.04
BFRRAE Anemone viti folia EHE A Ranunculaceae Wind Wi 4.86 1.79
WL Artemisia princeps % F} Compositae Wind Wi 3.94 35.15
W5 Agrostis matsumurae RSB} Poaceae G Wind Wi 3.71 0.00
o Z PP Galium yunnanense 75 &Rl Rubiaceae H Self Wi 3.04 0.00
Coriaria nepalensis
serub JHEE Onosma paniculatum 4 5B} Boraginaceae H Ani Wi 0.00 12.85
U T 5L Silene gracilicanlis £ 71 %} Caryophyllaceae H Self Wi 0.00 21.51
KAFHINFSE Epilobium pyrricholophum B8 Onagraceae H Wind Wi 1.70 5.50
4R Plantago depressa % Hi ) Plantaginaceae H Self Wi 0.00 2.87
BB Verbascum thapsus % %Pk Scrophulariaceae H Self Wi 1.76 2.63
VU EE 4 2 M Hypericum henryi TR Guttiferae H Self Bs 2.75 2.63
W Artemisia princeps % Bl Compositae H Wind Wi 33.68 13.57
FHMF Cyperus rotundus P ER} Cyperaceae G Wind Wi/V 12.35 3.66
% Coriaria nepalensis %8} Coriariaceae S Self S 7.24 0.72
Il J§ % Eragrostis cilianensis A A B} Poaceae G Wind Wi 6. 66 0.00
W% Duchesnea indica WA Rosaceae H Ani VBs 6.07 0.85
K AR 32 Epilobium pyrricholophum  BINF 28} Onagraceae H Wind wi 5.12 0. 00
R B Carex oxyphylla P H Bl Cyperaceae G Wind Wi/V 4.82 0.00
\ : F4Hi Plantago depressa Z4iF} Plantaginaceae Self Wi 3.46 11.13
Artemisia princeps
community W Populus yunnanensis MRl Salicaceae Wind S 2.24 0.00
INT DB Juncus bu fonius JT O E R} Juncaceae G Self Bs 2.04 9.62
Tk 3E Cardamine hirsuta FFE R} Cruciferae H Self Wi 0.00 14. 66
% Capsella bursa-pastoris +F#HF} Cruciferae H Self Wi 0.00 7.56
AR ZE Oxyria sinensis # B} Polygonaceae H Wind VBs 0.00 7.19
WK Youngia nujiangensis 4} Compositae H Wind Wi 1.02 12.68
=M B Stellaria yunnanensis £1 718} Caryophyllaceae H Self Wi 0.00 3.49
W F R Cynodon dactylon KAFR} Poaceae G Wind Wi/V 1.22 2.84
F IR BOR Poa pratensis KAR} Poaceae G Wind Wi 31.01 9.68
HH T Medicago sativa G F} Leguminosae H Self VBs 23.33 2.86
BH I Alloteropsis semialata A A B} Poaceae G Wind Wi 15.20 0.00
YU ERES Rumex crispus 2%} Polygonaceae H Wind Wi 8.18 17.93
BRI Polygonum thunbergii FB} Polygonaceae H Wind Wi 5.98 0.00
FVERE Trifolium repens G} Leguminosae H Self VBs 5.49 1.43
P(ﬁi’fﬁfxi.\' W& Artemisia princeps % F} Compositae H Wind Wi 1.91 18.27
r;f;ﬁ‘:ndg % Coriaria nepalensis 2B} Coriariaceae S Self S 1.52 11.53
ViR 4 24§ Hypericum henryi HE ¥ Bl Guttiferae H Self Bs 1.28 1.94
Z MR Pinus yunnanensis #A#} Pinaceae T Self/Ani S 1.22 0.00
B Rumex japonicus # R} Polygonaceae H Wind Wi 1.22 22.47
A& R IREE Leontopodium sinense 4% Compositae H Wind Wi 0,00 2.86
Hij Cirsium japonicum 4% Compositae H Wind Wi 1.22 1.94
FWEF Cyperus rotundus PHER} Cyperaceae G Wind Wwi/V 0.00 1.94

T < 7 SO A R 3t 3t b R 5 S T v T G 10 (o AR L DL R IR SRR s HLOF I AR G B I ROAR 5 SME R T R AR 5 Wind, A 5 Self.
BB AT s Ani. S) 4 (555 Wi 2 4 0] 2 (L RR (0 FD F 5 V. DR B0 5 Bs. R AR F 5 VBs. Bs 5 V 9456 S. F FIOFE T %58

Note: % . Only 10 plants with the highest important value (IV) in the stand vegetation and soil seed banks of corresponding communities were listed, and ex-
pressed as bold letters in this paper. H. Herb; G. Grass; S. Shrub; T. Tree; Wind. Wind dispersal; Self. Self dispersal; Ani. Animal dispersal; Wi, Widely dispersal

seeds; V. Vegetative propagation;Bs. Long-lived seed banks; VBs. Combined by V and Bs;S. Seasonal seed propagation.
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