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Vegetation Restoration and Soil Properties on Rocky Slope in Qingfeng Quarry

YIN Jinzhu, ZHU Kai-hua., SHI Xiang-yu, HAN Chao, GU Bin
(College of Life Science, Sichuan University, Chengdu, Sichuan 610064, China)

Abstract: Through the investigation of the vegetation restoration and soil properties on an artificial-repaired
slope in Qingfeng quarry. the relationships among soil physicochemical properties, soil enzyme activities,
and vegetation restoration on slope, as well as the dominant factors affecting soil quality were explored so as
to provide a theoretical basis for rocky slope protection and eco-restoration. Results showed that with regard
to species diversity, plant community structure, and its stability or soil quality, the artificial restoration
slope did not rapidly reach the natural state in a short term. There existed different degree correlations
among soil properties and the plant indexes of Margalef, Shannon—Wiener, and Pielou when the indexes
were applied in the herb and woody layers on the vegetation restoration slope. Species diversity in herb layer
had greater impacts on soil water content and the activities of acid phosphatase and protease, while species di-
versity in woody layer mainly affected total phosphorus and protease activity. Factors like soil available nutri-
ents, soil enzyme activities, and soil organic matter were the dominant factors affecting soil quality.
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2001 ’ ’ Weiner Pielou ,
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Margalef : R=(s—1)/In(n)
o 2006’ ' o Simpson :
D=1—2XP! (i=1,2,-,5)
’ 14 N N Shannon—Wiener :
. PVC > H= —2>(P;InP,)) (i=1,2,,5)
. ’ Pielou : E=H/In(s)
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28 , 9
2 32.14%; 2, 7.14%;
2.1 11 6 . 39.29%
; , 21.43%. . . ,
. NN 7, 25%,
o ) 3 10.71%, 2
o , o
) , 2.1.2 1 s
o N , Margalef Shan-
, non— Wiener (p=>
) ) ; 0.05), N N
o . ) )
. o ; Simpson
2.1.1 , Pielou
) 95%, (p<<0.05), Simpson
(Medicago sativa) (Festuca arundi- (p<<0.01),
nacea) . (Pyracantha fortuneana ) . (In- ,
digo fera pseudotinctoria) . (Amorpha fruti- . . ,
cosa) (Cinnamomum japonicum) , .
1
Margalef R Simpson D Shannon— Wiener H Pielou E
1 0.975 1.653 0. 649 0. 506 1. 008 0.953 0. 823 0.612
2 1.038 1. 780 0. 705 0. 564 1.291 1. 087 0.970 0.699
3 0.993 1. 821 0.676 0. 596 1. 106 1. 158 0. 892 0.743
4 1. 365 2. 346 0.691 0. 757 1.273 1. 806 0.918 0.753
5 0.514 0.493 0.408 0. 245 0.598 0.479 0. 863 0.436
6 0.962 1. 385 0.533 0.628 0. 900 1. 227 0. 819 0. 630
7 1.028 0.724 0. 449 0. 447 0.796 0.823 0.725 0.594
8 0. 000 1.924 0. 000 0.813 0. 000 1. 837 — 0. 883
9 1.477 — 0.782 0. 000 1.564 0. 000 0.972 —
10 0. 689 2. 364 0. 316 0.803 0.575 1.753 0.538 0. 956
11 0. 649 2.215 0. 343 0.778 0.589 1.716 0. 547 0. 852
12 0.629 2.079 0.292 0.756 0. 566 1.675 0.515 0. 805
13 1. 836 2.917 0. 867 0.652 2.137 1. 451 1.125 1.027
14 1.765 2.872 0.821 0. 646 2.003 1. 356 1. 058 1. 003
15 1.713 2.836 0. 806 0.637 1.935 1. 281 0. 984 1.136
F 2.370 0.779 6.078** 5.122% 2.605 1. 436 4,135% 4.205%
:F ;% p<<0.05

3 % % p<<0.01, s
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; s ; s 0,
o 2.2
2 ) .
. o 5 (p<<0.01), N N
s (p=>0.05),
o 8
0, , , s
PN o N
2
/ / / / / / / /

/9% (g'% (g (g (g (g (g (g (mg+ (mg+ (mg+ (mg-+ (mg-
em ?) kg kg ke ke kg kg hH g g H g H gD g
1 19.41 1.37 30. 89 0.69 19. 53 0.38 11.95  24.27 173 1. 06 34.26 1.58 1. 05
2 19.43 1.35 32.37 0.71  20.35 0.41 12.43  24.48 160 0.92  33.02 1.51 1.21
3 19.38 1.29 33.61 0.67 19.03 0.43 11.07  25.09 197 0. 87 30. 28 1. 39 0. 94
4 19.30 1.19 25.56 0.52 11. 30 0.47  39.17 25.72 260 1.14  33.74 1. 01 0.93
5 18.53 1.13  30.25 0.64 11.30 0.67 80.15 26.98 196 1.07  29.52 0. 80 0.89
6 18.78 1.53 21.88  0.48 5. 64 0.70  40.78  29.97 132 1.02  16.84 0.77 0.59
7 19.95 1.20 37.54  0.80 16. 94 0.48  27.83  26.46 158 1.09  28.64 1. 45 0. 47
8§ 16.53 1.13 38.67 0. 94 13. 56 0.32 4.20 24.73 146 0. 80 34. 66 2.21 0.22
9 17.34 1.13  40.22 0.81 13.57 0.72  72.35 25.25 172 1.04  33.78 0.79 1. 66
17.12  1.28 25.07 0.23 20. 56 0.23 15.28 24.26 112 0.83 13.49 1.73 0.43
11 17.21 1.32 27. 36 0. 25 22.73 0.19 26.56  23.74 128 0.79 11. 34 1. 56 0. 35
12 17.07 1.30  26.02 0.26  21.41 0.20  13.47 23.98 100 0.72  10.97 1. 64 0.29
13 25.02 1.14 172.58 1.81 41. 65 0.52 8.56  28.13 208 1. 83 31.45 2.39 0. 37
14 24.86 1.11 173.37 1.86  45.51 0.51 9.49  29.20 230 1.71 28. 86 2.28 0.33
15 25.23 1.12 170.29 1.83  43.15 0.48 11.28 28.65 253 1.62  26.79 2.31 0.28
11.86** 1.96 123.21** 2.10  55.45"* 7.28** 3.44 245.72**18.70** 3.37 29.13** 1.66 3.42
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, (p<<0.05),
N , (p<<0.05),
) , 8,9 .
2 o 8 . , N
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o 9 . s
,8 ) 3 ) .
, N ) Margalef
(p=<<0.01), (p<<0.05)
o (p<<0.05);
2.3 Shannon— Wiener
Excel (»p<<0. 05) (p<<0.01);
[15] 2 hY A
3, 3 , . Pielou (p<
Margalef 0.05), (p=<<0.01), (p<<
(p<<0.05), 0.05) (p=<<0.01),
(p<<0. 05) (p<<0.01); (p<<0.05), )
Shannon—Wiener ,
(p<<0.05), (p<<0.05) N .
(p<0. 01); ~ ~ ~ )
N Pielou .
(p<<0.01), o
3
Margalef R Shannon—Wiener H Pielou E
0. 560 —0.353 0.595” —0.393 0.731*%* —0.648*
0.127 0.164 0.124 0.178 —0. 147 —0.007
0.011 —0.350 0. 087 —0.521 0.416 —0.117
0.057 —0. 489 0.155 —0.501 0.808** —0. 405
—0.128 0.403 —0.096 0.148 —0. 507 0. 444
0.461 —0.717** 0.496 —0.668* 0.725"* —0.804%"
0.333 —0.611* 0. 332 —0.497 0. 358 —0.681"
0.169 —0.577* 0.105 —0.231 0. 345 —0.572
0.472 —0.136 0.502 —0.320 0.747%% —0.405
0.610* —0.536 0.550 —0.420 0.688* —0.729**
0.261 —0.292 0.376 —0.455 0.885%* —0.401
0.634* 0.453 0.625™ 0.533 —0.599* 0.686"
0.731"* —0.182 0.871** —0.713** 0.838"* —0.528
2.4 o 2
SPSS 13.0 TOM )
el . . o 3 w
4, 4 . 1 , R 4
RaN,TP,EP, RaK, Ure, Suc, Pho, Pro TN,TK s o
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4
2 3 4

0.556 —0.108 0.785 0. 036

—0.245 —0.655 0. 530 0. 259

0. 286 0.846 —0.249 0.144

0.595 0.657 —0.034 0. 436

—0.719 0.373 0.303 —0.390

0.924 —0.213 0.198 0. 096

0.705 —0.264 —0.502 —0.387

0.603 —0.620 —0.140 0. 462

0. 735 0.229 0.313 —0.219

0.885 —0.086 0.187 —0.031

0. 688 0. 654 0.214 0.139

—0.768 0.521 0. 094 0.314

0. 700 0.213 0.218 —0.426

5.914 3.031 1.598 1.152

/% 45.493  23.312  12.295 8. 859

/%  45.493  68.805  81.100  89.958
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