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The relationship between vegetation diversity and soil properties in earthquake slope

WU Wen-Juan, GU Bin
(College of Life Science, Sichuan University, Chengdu 610064, China)

Abstract; In this article, an investigation on the plant species and soil properties were carried out on eco-
restored slope in Beichuan County of Sichuan Province, Southwest China, comparing with the natural
slope which is not damaged by the earthquake. The results showed that the plant species diversity and
soil properties factors on different slope position were recorded, the principal component analysis and
correlation analysis was adopted to study the connection of soil properties factors and the vegetation spe-
cies diversity. It was found that species diversity and soil properties earthquake slope were drastically re-
duced comparing to the non-damaged slope regardless of the slope positions. It was also found that the
variations of soil diversity and soil properties between different slope positions were much increased. In
general, the difference of the bottom slope was larger than the middle slope, and the difference of the
middle slope was larger than the top slope. The data showed that the Margalef richness index had a close
correlations with the local nitrogen, potassium and bacterial counts. Moreover, the Shannon-Wiener di-
versity index had much close relationships with the local nitrogen, catalase activity,bacteria and actino-
mycetes counts. Finally, ur principal component analysis showed that the total potassium contents, the
total phosphorus contents, the urease activity, the sucrase activity and the fungi counts were the most

important factors in the coaction of species diversity and soil properties.
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Fig. 1 Distribution and settings of sample plots in

Beichuan slope
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Fig. 2 Variation of vegetation Shannon-Wiener index

in different slopes of the BeiChuan county
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Tab.1 Variation of soil properties in BeiChuan slope
BRI ER/31E 3
W Perp b Ay Yerp Bk

TOM(g « kg™ 1) 33.6246.87 28.944+5, 64 20.95+6. 48 115.36+4.99 111.34+1.82 110.90+£2.75
TN(g+ kg D) 0.57+0. 25 0.71+£0.18 0.43+0.18 3.27+0.05 3.06+0.08 3.03+0. 14
RaN(mg * kg™ 1) 45.59+10.11 51.18430.85 31.66+9, 28 231.6740. 28 231.8640.93 231.75+0.76
TP(g+ kg™ 1) 0.29+0.06 0.23+0.04 0.20+0. 06 0.40+0.01 0.45+0.03 0.39+0.01
EP(mg -+ kg™ 1) 0.68+0. 16 0.49+0.10 0.42+0.07 3.52+0.03 3.48+0.02 3.44+0.01
TK(g+ kg™ 1) 0.27+0.52 0.21+0.05 0.18+0.05 0.52+0.03 0.48+0.03 0.47+0.02
RaK(mg + kg™ 1) 64.2448.95 63.80+36.31 47.46+12.00 204.61+0.19 195.69+0. 64 195.29+0. 17
Bac(xX10*g™ 1) 218.07£8.97 140. 824+35.07 94.02+11. 84 485.0144, 44 497.44+3. 84 453.56+1.74
Fun(x10'g™ 1) 15.90+2.55 7.87+1.73 3.26+1.15 52.7540.68 50.50+0. 35 40.55+0. 75
Act(X10'g™ 1) 6.73+1.71 3.21+0.69 2.53+0.73 16.29+099 15.66+0. 33 14.82+0. 40
Suc(mg + g™ 1) 0.56+0.19 0.66+0. 33 0.41+0.07 1.7640.03 1.714+0.02 1.7340. 04
Pho(mg+g 1) 1.644+0. 34 1.524+0.61 2.08+0.69 4.16+0.02 4.10+0.03 4.08+0.03
Ure(mg+g 1) 0.63+0. 14 0.51+0. 14 0.35+0.11 1.76+0. 04 1.70+0.01 1.6440.04
Cat(mL + g™ 1) 1.40+0. 39 1.114+0.43 0.92+0. 25 4.62+0.04 4.40+0.02 4.45%+0. 06

I FREDR =6,
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Tab. 2 Statistical characteristic of soil properties in BeiChuan slope

fe/ME IS PN E ] F-E P i 2 A5 5 R A
TOM(g » kg 1) 9.55 44, 82 27. 83 8. 04 0.29
TN(g+ kg b 0.17 1.01 0.57 0.22 0. 39
RaN(mg + kg 1) 19. 96 113.42 12. 81 20.17 0. 47
TP(g » kg~ 1) 0.14 0.38 0.24 0.61 2.54
EP(mg « kg™ 1) 0.31 0.91 0.53 0.16 0. 30
TK(g + kg 1) 0.11 0.35 0.22 0.06 0.27
RaK(mg + kg™ 1) 30. 22 131.72 58.50 22.76 0.39
Bac(x10*'g™1) 81.23 232.59 150. 97 56. 54 0. 37
Fun(x10'g™1) 2.09 19. 31 9.01 5.66 0.63
Act(X10'g™ 1) 2.02 9.42 4. 16 2.18 0.52
Suc(mg + g 1) 0.32 1.31 0.54 0.23 0.43
Pho(mg « g 1) 1. 09 3.03 1.75 0.59 0. 34
Ure(mg+g 1) 0. 21 0.78 0. 49 0.17 0. 35
Cat(mL + g 1) 0.63 1.98 1. 14 0.40 0. 35

20 TR RO A T R R SR R O A e S
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24 A RSCHE | BB SR e R A R O P X 3 B
AR 22 FEPE Y R W K

M3 IR R BORTE - 40 B 2 R R
o A AL S P S R A Z Margalef 425 AR %L
IR T AR G BT RO AL

iR B0 B i 5K AR 2 Margalel 5 BER AU
IR 6 5 40 B S0 L R TR 0 L B R A
ABE M5 5 5 AR A Z Shannon-Weiner £+ PE 45
B 2 IE A G Al B AU 5 R AR 2 Plelou Y57
FEBUEA W IE A OE. DL 45 S R A0 AR i
LR PR LB A LT R A A AL
e R A U T P A SR 6 G 1
AR AR ) ) SO AT 552 ) & 20 305 1) 440 TR 800 K T B
B AR RN 2o AR T S T M A R M X R A A
W RETE 11 22 W M A7 AR 3SR S )  T0 A A A 49 A 400 43
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Tab. 3 Correlation analyses between soil properties and species diversity in Beichuan slope

Pielou #8 %1 Shannon-Weiner $§ %% Margalef #& %1
HA R RAE AR RA R HA R RA R
TOM 0. 285 0.197 0.4 0. 364 0.296 0.531 =
TN 0.129 0.152 0.395 0. 349 0. 406 0. 369
RaN 0.137 0.22 0.533 % 0. 489 % 0.799 % * 0. 481 *
TP —0.095 0.122 —0.141 —0.108 —0.09 0.015
EP 0.313 0. 449 0.338 0. 324 0.127 0.477 %
TK 0.151 0.14 0.246 0.175 0.177 0.052
RaK 0.117 0.211 0.465 0.426 0.746 % * 0. 355
Bac 0.453 0.529 % 0.552 % 0.572 % 0.556 * 0.636 % *
Fun 0. 376 0. 466 0.333 0.375 0. 309 0.477 =
Act 0. 34 0. 396 0. 568 % 0. 487 % 0. 46 0.626 % *
Suc 0.103 0.11 0.29 0.103 0.154 0.196
Pho 0.178 0.092 0. 405 0.252 0.470 % 0.169
Ure 0.299 0.093 0.259 0.217 0.18 0. 307
Cat 0. 342 0.423 0.596 % x 0.567 % 0.436 0.632 % *
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Tab. 4 Loadings of component

PC1 PC2 PC3 PC4
TOM —0.705 —0.2111 —0.5614 —0.1018
TN 0.3796 0.5394 —0.5468 0.2271
RaN —0. 8437 —0.4266 0.2371 0.1886
TP 0. 9655 0.1914 0.1282 0.026
EP 0.0152 —0. 2861 —0.4779 0.3236
TK 0. 969 0.1815 0.1081 0. 0362
RaK —0.6081 —0.4707 0.4511 —0.2465
Bac —0.7783 0.4291 0.1058 —0.289
Fun —0. 8964 0. 4205 0.0117 0. 1004
Act —0.735 0.3327 0. 0832 —0.319
Suc 0.9017 0.0525 —0.0743 0. 3282
Pho 0. 8198 —0. 3462 0. 0668 —0.2037
Ure 0.9329 0.1915 0.0154 0. 0309
Cat 0. 3607 —0.3414 —0.5399 —0.2885
Tk R Y0 73.46 11.52 5.26 2.93
R ER % 73.46 84.98 90. 24 93.17
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nalysis ordination of 27 sample plots in

Beichuan slope
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