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Plant diversity and its relationship with soil enzyme activities and nutrients under
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Abstract: The objective of this study is to investigate the variations in plant diversity and its correlation with soil enzyme activity and nu-
trient indexes in an open pit coal mining area under different reclamation treatments. The present study focused on the reclamation land of
Hippophae rhamnoides and Amorpha fruticosa in the Hedaigou mining area as the research site. By employing various analytical methods,
we investigated changes in plant diversity, differences in soil nutrient content and soil enzyme activities, as well as the significant relation-
ships among four restoration treatments (inoculation (I), inoculation + green fertilizer (IG), inoculation + green fertilizer + weathered coal

(IDG) and non-inoculation control (CK)).The results showed that the plant community structure and composition in the reclamation area
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were relatively simple, and the common plant species among the plots with different restoration treatments were mainly Poa annua and
Elymus dahuricus. Although the whole reclamation area was still in the early stage of vegetation restoration, there were significant differ-
ences in plant diversity indices among different restoration treatments. Compared with the control treatment, the Shannon-Wiener index of
Hippophae rhamnoides and Amorpha fruticosa samples under I treatment was significantly increased by 81.61% and 42.70%, respectively,
and that under IDG treatment was significantly increased by 54.02% and 31.46%, respectively. Comprehensive comparison of the soil res-
toration effect of different reclamation treatments found that I and IDG treatment had the most significant effect on the improvement of re-
clamation area. The contents of organic matter and total nitrogen and the activities of urease and alkaline phosphatase in soil of treatments
by inoculation and inoculation + green fertilizer + weathered coal were more than one times of those treated with control. At the same
time, soil nutrients and soil enzyme activities were positively correlated with species diversity, among which organic matter, total nitrogen
content, urease and phosphatase activities were the main factors affecting plant community diversity in reclamation area. In conclusion,
The application of certain reclamation measures in the process of ecological restoration in coal mining areas does have a positive effect on

the increase of plant diversity and land improvement, and this result can also provide more theoretical basis and scientific significance for

ecological restoration in coal mining areas.
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Table 1 Vegetation Composition of Hippophae rhamnoides and Amorpha fruticosa Plots
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Fig.1 Vegetation diversity of different treatments on Hippophae rhamnoides plots
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Table 2 The soil nutrient content under different treatments of hippophae rhamnoides and amorpha fruticosa plots

AL/ 5/ AL/ R/ i it/ Bt B R Al
T L e o i ol = S
(gkg ) (gkg ) (mg-kg ) (mg-kg ) (mg(g-d) ) (mmol-L-h-g )
I 9.48ab 146.25a 1.30a 41.88a 0.053a 0.045a
o IDG 12.55a 197.10a 1.06a 31.45a 0.041b 0.027b
Yk
H.rhamnoides IG 8.02bc 88.17b 1.04a 21.14a 0.036b 0.026b
CK 3.81c 94.89b 1.14a 35.44a 0.028¢ 0.010c
I 19.02a 233.48a 0.83a 18.88ab 0.031a 0.037a
SR IDG 11.54b 166.00ab 0.70a 16.22b 0.027b 0.031ab
A fruticosa G 4.65¢ 94.62bc 0.74a 22.68ab 0.022b 0.028b
CK 2.87c 71.01c 1.00a 37.21a 0.012¢ 0.012¢

HEF S5 S0 RT 2 A HEP SRR B 52.77%
1.11%, B3B3 N 53.88%, LML HL RDA HE
745 FE T 2 A HE T Rl R R 4 i 72.08%
1.96%, Bl FE%H 74.04%, [0 5245 8 46 10 45
R, LR SR Y A EHE P AR A ) B
IR (P<0. 05), LA EZ5 R U — | —HEPRBEIEIR
UMb S e HE SR AE — i R AR AT b R )
ZREMER AR, BT i —HE P e . NHEF

R LUE Y, VBRI S B M Y Shannon-Wien-
er ZHEVEFRECRY A L EEFE B 5 HIEA LR 4
R MRBEFNRE B IR Bl 15 4 S AEAH DG OC 2R, VD R
SR AE LAY Simpson FE A5 HIEA VLR . 24
IR Tt Rk P T S T 1 2 SOAH OGO R . R RDA
3BT H AR Tr) 326 43 ke T 2 3% 40 b XA P U
TIE AR SR e 1 1 — O LA o 1 1) B R AS
R GR 4), YRS MBS ZFErE AR ik
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Fig.3 Correlation of plant diversity and soil nutrients in Hippophae rhamnoides and Amorpha fruticosa plots with different treatments
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Table 3 Results of RDA analysis of plant diversity and soil Table 4 Results of forward selection on soil nutrients and
Nutrients species diversity
pessy ==Y N A v ji3<
i i )| SR RIS B bk SRR
psn g (L0 RIEpURER RIREER b
R R AR F P F P F P
Vo fh— 5277 AL 21.46 0.001 12.82 0.001
Horh . 53.88 53.94 4.31 0.049 L
rhamnoides gy — AR 18.83 0.002 12.15 0.003
SRl fli— 72,08 i i 11.72 0.005 9.58 0.009
A . o 74.04 74.15 8.87  0.013
Sruticosa 96 g 13.09 0.007 5.36 0.03
AL 1.02 0.33 2.34 0.15

B TR PR T A MU . 4 R DR D B
WM RS 1 (P<0. 05) .

S
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