TR XA AR ZM EFK S R 7 RIS 5T
R I AR AR

Using soil seed bank in summer and previous autumn to restore vegetation in arid mining area

Yang Fan, Guo Xiaoping, Feng Changdong, Lin Yachao

FIHASC

B, RN, MR, AR, T DM TR ZE A B AR R TE H ER  E W SRR SE) . JE TR i, 2024,
46(5):93-102. doi: 10.12171/j.1000-1522.20230228

Yang Fan, Guo Xiaoping, Feng Changdong, Lin Yachao. Using soil seed bank in summer and previous autumn to restore vegetation in

arid mining area[J]. Journal of Beijing Forestry University, 2024, 46(5):93-102. doi: 10.12171/j.1000-1522.20230228

TELR I View online: https://doi.org/10.12171/j.1000-1522.20230228

BT BRI HAB S EE

Articles you may be interested in

e R AR SRR IR B O RIS
Coupling relationship between vegetation and soil in the early stage of ecological restoration after earthquake: a case study of Weizhou

Town in Wenchuan County and Hanwang Town in Mianzhu City of Sichuan Province, southwestern China

JEETARlL K22, 2021, 43(5): 53-63. https://doi.org/10.12171/1.1000-1522.20200289
PR SUTRE RRMAR B 1 SRR e A I T R

Characteristics of soil stoichiometric in natural restoration process of Maolan karst forest vegetation, southwestern China

et pfol K2i2241k, 2019, 41(3): 80-92.  hitps://doi.org/10.13332/7.1000-1522.20180136

E R DRI T7 3R A L2 oy Mg G PERE ST

Soil organic carbon fraction and enzyme activities under different restoration methods in karst area

JEsTARl K 2E2441R, 2019, 41(2): 1-11. https://doi.org/10.13332/1.1000-1522.20180184
Ho I X 2R AR A 2 HE DX R A A1 3] - S Wl 8 285 B HC R i [N

Dynamics of soil respiration and its influencing factors at the early stage of ecological restoration of two kinds of climate in

earthquake—affected area

JEmbRll K 252447, 2019, 41(3): 93-104.  https:/doi.org/10.13332/1.1000-1522.20180192
TR DLOCAR W i 0 T L 7 0 A B A B AR BT

Vegetation coverage information extraction of mine dump slope in Wuhai City of Inner Mongolia based on visible vegetation index
JEEARE R 242447, 2020, 42(6): 102-112. hitps://doi.org/10.12171/j.1000-1522.20190252

X AR BRI . LAY i R AT HERE

Characteristics of plants, soil nutrients and leaf stoichiometry at the early stage of ecological restoration in earthquake—-affected area

bR K 2A2447, 2019, 41(2): 41-52. hitps://doi.org/10.13332/7.1000-1522.20180329


http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230228
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200289
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20180136
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20180184
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20180192
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20190252
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20180329

Fa6oEH S d = % I x % 2 R Vol. 46, No. 5
2024 4E 5 A JOURNAL OF BEIJING FORESTRY UNIVERSITY May, 2024

DOI:10.12171/3.1000—-1522.20230228

F 2 KA AESH L EUE HRHT RS AR

72 W S B B S

(1. B MROE R 2K AR RF 2B, JEET 1000835 2. /KA AR IEH R, LifE 200434)

FEE: (BR0 BT VG R 540 X BRI O, R F0 1200 (X 2 4 SR v A 3 T P ) T Ak DA R s £ TR R, O HH A 2 )
IR, 90 R K R SR B IR R MEBR 225 . [F33RD WERE BIR X S i TR 20 X R s) X R A b
R 10 H OKEOM B 6 A (EFHBEAT RIS, K E L5 R AP A4 FEE R 3 B3R 3 7K-P [ IE AT B0 0 A 7] 22
R rh LR TR Y R BRI AT O T, A SRS ARG, PR HEE TR XEBIKE MRS .
(LR 110 F L3efh 7 EE i K AP B0y (83.72 + 10.88)Fk/m’, WAt IL I 20 Fh, 6 F 3 7 22 W AWy
(44.83 £ 8.96)#k/m*, WIMILHI L 13 Fho K LM T R A E Y& T EE LM TE. (OB kEL
e T R R i L, HLUORAE R RS, fRJSRAM . 3 P R F N B AT R R A B A A . (3D
B2 TR 38 0 9 AL 3 T P AR M 75 58 TR v S A T 8 T ARSI 35 (P < 0.05) o WEIT R0 T 4 398 b 1 P i
TP | R 7 5 B RIREVR = M 22 (P < 0.05) o 4R IR 36 AR P AR A AR RN 4R B = AR B35 Mo [S5iR 113
WX HE L b b Wk B AR S 7 SR LG FIR KRB R L, B LR 2 om, #MFhE: 50 ki/m®, 4 HEM & 2 Lim®. %
SRTTAS R XM IRE SRR S % .

KR TR LR T BRI IR

FESHES: S722 XEFRERS: A XEHES: 1000-1522(2024)05-0093-10

SI3TA8: BN, FB/NF, AR, 5. T2 XA M E =R B L g 1 B E AT A (). bl R 2 54,
2024, 46(5): 93—102. Yang Fan, Guo Xiaoping, Feng Changdong, et al. Using soil seed bank in summer and previous autumn to
restore vegetation in arid mining area[J]. Journal of Beijing Forestry University, 2024, 46(5): 93—102.

Using soil seed bank in summer and previous autumn to restore
vegetation in arid mining area
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2. Taihu Basin Administration of Ministry of Water Resources, Shanghai 200434, China)

Abstract: [Objective] Based on the actual situation of arid mining area in western China, this study
explored the availability and constraints of soil seed bank in topsoil resources in the area, selected effective
utilization models, and provided theoretical basis and technical reference for vegetation restoration in mining
area. [Method] The topsoil in the low-disturbance area around the Xinxing Mining Area in Wuhai City,
Inner Mongolia of northern China was stripped in October of the previous year (autumn) and June of the
current year (summer), and three factors including soil thickness, reseeding amount and daily irrigation
amount were used, three horizontal orthogonal experiments were conducted to study the effects of soil seed
bank germination in topsoil in different seasons, and combined with ecological and economic benefits, a

combination of technologies suitable for vegetation restoration in arid mining area was selected.
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[Result] (1) The number of plants germinated in the soil seed bank in October was (83.72 + 10.88)
plant/m?, and a total of 20 species appeared. The number of plants germinated in the soil seed bank in June
was (44.83 + 8.96) plant/m’, and a total of 13 species appeared. The soil seed bank density and species
richness in autumn were higher than those in summer soil seed bank. (2) Irrigation had the most important
impact on soil seed bank germination in autumn, followed by soil covering thickness, and finally reseeding.
The three factors had basically the same impact on soil seed bank germination in summer. (3) The soil
thickness factor had a significant impact on vegetation coverage and community height species richness of
the two groups of soil seed bank (P < 0.05). The amount of irrigation had a significant impact on the number
of plants germinated in two groups of soil seed bank, vegetation coverage and community height (P < 0.05).
In both sets of trials, the reseeding factors did not simultaneously produce significantly different indicators.
[Conclusion] The optimal combination of implementation plans for vegetation restoration in dumpsites in
arid mining areas is: using topsoil stripped off in autumn, with a covering soil thickness of 2 cm, a reseeding
amount of 50 grain/m? and a daily irrigation volume of 2 L/m* This conclusion can provide technical

reference for future vegetation restoration in mining area.
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Tab. 1 Orthogonal test factors and levels

RN EAEN a2 R A PP E/CRi-m™) 5 H
Sequence of experimental group Covering soil thickness (A)/cm Reseeding amount (B)/(grain'm™) Daily irrigation (C)/(L-m™)
1 2(A) 50 (B;) 2.0(Cy)
2 2(A) 25 (B,) 15 (Cy)
3 2(A) 0 (B;) 1.0 (Cy)
4 3 (Ay) 50 (B;) 1.5 (Cy)
5 3(Ay) 25 (B,) 1.0 (Cy)
6 3(Ay) 0 (B;) 20(C))
7 5(A3) 50 (B;) 1.0 (Cy)
8 5(A3) 25 (B,) 2.0(Cy)
9 5(A3) 0 (B;) 15(Cy)
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Tab. 2 Orthogonal test range results

- M4 Group M NZH Group N
ECEa
Index ez RILHE ez RRA A
Range Optimal combination Range Optimal combination

Y R )% Number of germination plant Rc>Rpg >Ry A3BC, Rc>Rg >Ry A3BC,
47 3 . Vegetation coverage Rc> R >Ry A3B,C, Ro>Rc> Ry A3B;C,
BEUEF-35) %1 % Average community height Re>Rp> Ry A3B;C, Re>Rpo>Ry A3B;C,
i R HE AN L] Proportion of budding shrub species Rc>Ryg> Ry A3B,C, Ry >Re> Ry A3B,C,
YyFh=E£F E Species richness Ra>Rp> R A3B,Cy Ra> Ry > Re A3B,C,
Z 4521 Shannon-Wiener diversity index Ro>Rc> Ry A B;C, Ry>Rc> Ry AB,Cy
1234 JZ #5451 Dominance index Rg >R, > R AB,C, Rp>Rp>R¢ A,B,C,
Pielout’) %] & ¥ % Pielou evenness index Rp> Rg> R AB;C, Rg > Rc> Ry A,B;C;

VE: MR IR0 H EEM T (R 56, NRR6H IR T RS, Ry\R AR KA Z, HALSF 5 [FHE . Notes: M represents soil seed bank test in

October and N represents soil seed bank test in June, R, denotes the extreme variance of factor A, the same applies to other symbols.
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Tab.3 Variance results of orthogonal experiment

Jeki % M4 Group M NZH Group N
Index Factor F P F P
A 3.300 0.233 3.019 0.249
S
3 AL L B 4.746 0.174 12.383 0.075
Number of germination plant
C 20.908 0.046 31.044 0.031
A 24.180 0.040 188.357 0.005
i 7S 2
m*&@{m&“ B 0.664 0.601 5.847 0.146
Vegetation coverage
C 53.478 0.018 96.204 0.010
A 89.721 0.011 23.596 0.041
B . . B 9.923 0.092 0.793 0.558
Average community height
C 144.891 0.007 38.118 0.026
A 11.199 0.082 0.719 0.582
B R HEACHNZE LL A5
B 18.716 0.051 7.092 0.124
Proportion of budding shrub species
C 23.958 0.040 3.327 0.231
A 127 0.008 76 0.013
Rl B 43 0.023 13 0.071
Species richness
C 7 0.125 4 0.200
. " A 28.289 0.034 0.549 0.646
ZFEETREL
Shannon-Wiener B 0.923 0.520 0.718 0.582
diversity index
C 3.733 0.211 0.614 0.619
A 1.797 0.358 5914 0.145
< i R B
ﬁE%E?E iﬁ. B 2.810 0.262 2.639 0.275
Dominance index
C 1.046 0.489 0.390 0.720
A 5.074 0.165 1.135 0.468
: 51/ o
Pielouty ) £ B 0337 0.748 3.197 0.238
Pielou evenness index
C 0.200 0.833 2418 0.293
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Tab. 4 Multiple comparison analysis results between different levels of each factor

BRBIR oo BIETIOEIE SRR g BpeE i
BEVISR Number of TS Average o~ BE R0 R EiEY
N Vegetation . Proportion of R . . .
Factor level germination community . Species Diversity Dominance Evenness
coverage . budding shrub . . . .
plant height . richness  index index index
species
1 149.67 a 23.36b 1039 ¢ 431b 1467¢ 190a 0.77 a 0.67 a
)RR
Covering soil 2 181.67 b 3448 a 12.15b 6.00ab 16.67b 146D 0.78 a 0.5 a
thickness
3 197.67 b 38.83a 1437 a 6.96 a 19.00a 1.59b 0.80 a 0.55a
- N 1 209.33 a 33.51a 12.76 a 7.52a 17.67a 1.64a 0.80 a 0.60 a
MALCRK=R) £ 375 #hFh R
Group M (autumn) Amount of 2 166.33 a 3229a 12.60 a 571ab 1733a 1.69a 0.79 a 0.58a
soil seed bank replanting
3 15333 a 30.87 a 11.54a 4.04a 1533b 1.66a 0.76 a 0.55a
1 238.67 a 44.02a 1495 a 7.50 a 1733a 1.72a 0.79 a 0.58 a
451 ] s a2
MHMEBE 746700 32346 12076 6.14a 1667a 166b  080a  0.60a
Daily irrigation
3 115.67b 20.31¢ 9.89¢ 3.62b 1633a 1.56b 0.77 a 0.56 a
X 1 80.00 a 1544 ¢ 9.05a 6.73 a 833¢ 1.30a 0.76 a 0.60 a
‘R
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thickness 3 102002 3005a  13.10b 8§33a 11672 136a  082a  055a
N e 1 12133 a 2229 a 11.17 a 8.84 a 10.67a 126a 0.80 a 0.52a
NALCE Z) higeph ye AR
Group N (summer) Amount of 2 92.67 ab 2344 a 10.74 a 1259 a 10.33ab 1.46a 0.82a 0.63 a
i replantin
soil seed bank praniing 3 70.00 b 2491a 11.49a 333a  933b 143a  078a  065a
1 136.67 a 29.15a 13.58 a 1192 a 1033a 1.36a 0.82a 0.57 a
5 H HE
PR 2 92.00 b 2290 b 1137 a 6.73 a 1033a 1.30a 0.80 a 0.56 a
Daily irrigation
3 55.33b 18.58 ¢ 845b 6.11a 9.67 a 1.49a 0.79 a 0.67 a

H: ANRING P RER IR AR ZE 57 .3 (P < 0.05) . Note: different lowercase letters denote statistically significant differences among the processes

(P <0.05).
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