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Relationship Between Undergrowth Vegetation Species Diversity and Soil Factors in
Industrial Raw Material Forests of Eucalyptus Grandis X E. Urophylla
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Abstract: Changes of soil factors and undergrowth vegetation species diversity indices, as well as their rela-
tionship, in the Eucalyptus industrial raw material forests of Yunnan Province are studied through filed in-
vestigation and laboratory analysis. Results show that species richness of herb layer is the highest, while
Simpson index, Shannon—Wiener index and Evenness index of shrub layer are the highest. Meanwhile, soil
moisture contents in different soil layers under the E. grandis X E. wurophylla plantation show the order of
parent material horizon>illuvial horizon>>humus horizon. However, organic matter content, hydrolytic ni-
trogen, and available phosphorus and potassium decrease with depth and show the order of humus horizon>>
illuvial horizon™ parent material horizon. Correlation analysis shows that species richness, biodiversity index
and evenness index of shrub and grass layers are not significantly correlated with soil moisture and organic
matter content in any soil layer. The K content of humus layer and Simpson diversity index of herb layer are
significantly correlated. It is also true for the relationship between the K content of illuvial horizon and Simp-
son index of shrub layer. And there is a notable correlation between the N content and diversity index-based
evenness index of shrub and herb layers. The soil factors of parent material and the diversity indices of herb
and shrub layers are not correlated. The findings from the study may provide a theoretical basis and scientific
evidences for the sustainable management of Eucalyptus industrial raw material forests.
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2
/ / / / / /
/% /% (mg+kg ') (mg+kg ') (mgekg D) /% /% (mge+kg ') (mgekg ') (mge+kg )
A 13.52 18.06 440. 80 2.70 285. 20 A 15.27 12.45 485.52 2. 30 210. 30
1 B 21.26 4. 20 233. 30 0.01 42. 40 16 B 19.18 8. 54 216. 35 0.01 85. 20
C 25.45 3. 34 171. 30 0. 00 39. 40 C  22.47 2.87 160. 40 0.01 125.15
A 18.59 10.93 498. 20 0.01 156. 90 A 19.56 8.32 337.56 2.50 201. 30
2 B 21.45 5.62 204. 60 0.01 102. 80 17 B 20.48 2.63 142. 45 0.70 199. 20
C 26.58 1.90 113.90 0. 00 40. 00 C 23.53 1.40 92. 40 0. 30 131.50
A 15.47 10.16 295. 40 2. 40 269. 50 A 19.32 13.58 278.08 8. 50 230. 40
3 B 27.48 2.05 224.10 0.01 54. 00 18 B 21.18 2. 85 150. 69 16. 89 87. 21
C 29.36 1.06 76. 40 0.01 48. 60 C 24.35 1. 45 91. 40 3.76 139.78
A 21.13 10.76 446. 30 0. 80 125. 80 A 15.82 12.40 252.50 1. 89 217. 35
4 B 22.49 3.09 229. 60 0.01 21.00 19 B 18.83 5.15 247. 28 1.75 99. 30
C 27.53 9.79 378.70 0. 00 86. 80 C 19.94 3.16 113.70 1.23 46.12
A 18.07 14.67 270. 40 0.01 101. 70 A 20.25 9.85 258. 60 10. 34 216. 34
5 B 19.85 2.60 76.40 0.01 25.20 20 B 21.89 2.30 198.53 3. 85 100. 80
C 23.26 0. 96 59. 30 0. 00 27.70 C 23.36 1. 26 86. 82 4.02 85. 65
A 19.18 4.65 119. 40 26. 60 163. 80 A 19.90 14.58 320. 50 2. 30 185. 40
6 B 24.67 4. 06 122. 20 1.00 47. 90 21 B 23.36 2.50 93. 30 0.01 33.70
C 28.12 2.70 53.70 0.10 52.40 C 25.39 1.44 111.50 0. 00 19. 80
A 10.53 8. 80 315. 80 37. 30 230. 50 A 20.29 12.63 458. 50 0.01 196. 00
7 B 14.76 10.57 220. 20 0.01 89. 10 22 B 22.43 6.68 204. 50 0.01 113. 60
C 20.16 4. 87 80. 40 0. 00 133. 20 C 27.18 3.45 113.50 0. 00 51. 35
A 14.91 9. 25 317. 60 2.20 181. 50 A 21.67 13.45 345, 80 2.10 172. 35
8 B 16.72 3.63 132. 40 0. 40 199. 70 23 B 25.47 4. 87 154. 60 0.01 52.00
C 19.88 1.40 90. 70 0.01 136. 50 C 26.38 1. 69 88. 00 0. 00 41.56
A 19.81 4,63 351,02 7.83 233. 50 A 1842 9.58  296.56 6. 80 215. 00
9 B 22,16 269  261.97  17.92 207.18 |24 B 21.35 3.04 221,84 2.50 61. 00
C 2389 1.3  8l.27 2.73 133.83 C 2419 1.56 5860 0. 20 85. 40
A 20.15 11.52 269. 08 2.03 197. 47 A 19.41 12.54 320. 50 0.01 181. 64
10 B 20.90 12.21 194. 36 2.01 95.76 25 B 21.52 3. 80 200. 68 0.01 55.23
C 23.26 4. 17 122. 80 1.99 36.99 C 28.04 0.76 78. 30 0. 00 27.18
A 18.46 8. 89 200. 45 9. 28 215.75 A 19.85 7.89 319. 80 12. 80 193. 50
11 B 19.54 2.49 188. 49 1.99 90. 94 26 B 24.19 2.10 222.50 1.00 57.42
C 22.73 1.21 46. 95 2.09 72.78 C 27.53 1.50 53. 86 0.10 62. 40
A 20.12 4. 83 160. 72 20. 31 190. 07 A 18.56 11.70 335. 50 29. 50 212.65
12 B 21.59 3.15 147. 38 8. 06 75. 84 27 B 22.36 10.57 160. 60 4. 80 82.47
C 24.37 1. 44 45.15 7.32 68. 25 C 27.51 5.62 80. 20 0.70 131. 30
A 16.47 11.36 346. 50 0. 80 145.50 A 19.78 14.43 367.56 8. 60 211.52
13 B 19.58 8.02 149. 85 0.01 25. 40 28 B 23.14 5. 89 182. 80 2. 40 197. 63
C 23.16 1.79 78.70 0. 00 96. 50 C 24.91 2.48 100. 53 0. 40 86. 47
A 17.48 16.52 295. 45 7.25 131.70 A 22.25 8.56 293.67 0.01 203.69
14 B 19.36 2.62 212. 40 3. 40 25. 80 29 B 25.88 2. 89 90. 58 0.01 187. 26
C 21.18 0. 96 67.65 1.06 29. 50 C 26.93 1.47 45. 30 0. 00 93.57
A 20,49 14.65  279.65  42.58 193. 60 A 2114 14,50 347.20 7.54 217, 49
15 B 24.58 2.07 252.55 3. 00 56. 90 30 B 22.79 12.38 164.52 1.01 112.15
C 26.89 1.70 67.70 0.10 52.40 C 24.45 3.25 97.90 0. 80 46. 69
A B .C
2.3
S, D H'. JD
C 3, , N JH 0

. D (p<<0.01),



1 91
(p<< JH (p=<<0.01),
0.01), JD o
3
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S —0. 081 0. 030 0. 157 —0.045 0.177
D —0.237 0. 208 0.202 0.241 0.272
H' —0.168 0.110 0. 289 —0.176 0. 266
D —0. 244 —0.176 0. 046 0. 049 0.193
JH —0.217 —0.202 0. 041 0.028 0.198
S —0.021 —0.082 0.151 0. 005 0.295
D —0.146 —0.090 —0.105 0.149 0.782%*
H' —0.064 0.214 0. 294 —0.167 0. 244
JD —0.292 0.027 0. 080 0. 044 —0.011
JH —0.292 0.038 0.076 0.058 —0.041
S —0.148 0.048 0.026 0. 247 0.211
D 0. 081 0.014 0. 054 0.168 0.843**
H' —0.204 0.018 —0.029 0.174 0.105
ID —0. 144 —0.102 0.773** 0. 141 —0.063
JH —0.133 —0.083 0.788** 0. 189 —0.036
S 0. 029 0.179 0.164 0.074 0.056
D 0.008 0. 060 0. 209 0.241 0.296
H' —0.172 0.106 —0.136 0.073 0.234
D —0.270 —0.086 0.685** 0. 059 —0.169
JH —0.292 —0.057 0.650** 0.038 —0.189
S —0.174 0.028 0.099 —0.103 0.292
D —0.013 0.120 0.169 0. 007 0.207
H' —0.106 0.118 0.223 —0.023 0.247
D —0.039 0.079 0.157 0.109 0. 101
JH —0.054 0.083 0. 166 0. 130 0.101
S 0.028 0.025 0.119 0. 064 0. 206
D —0.117 —0. 254 —0.195 0.174 0.28
H' —0.210 0.108 0.116 —0.119 0. 265
JD —0.235 —0.056 0.179 0. 080 —0.018
JH —0. 255 —0.045 0.188 0.093 —0.030
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