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Carr.) (Magnoliaceae) (Lauraceae)
86%
2000 ~3 400 m
3
0~
1.2 20 20~40 40~ 60 cm
1.2.1
6 4°C
20m x 20 m 1.00 0.25 mm
3mx3m 3 Imx1m 1
F1 BRELELREEREFRERIER
Table 1 Basic information of P. armandii community in Mopan Mountain
(a) (cm) (m) (m)
1 24 ~ 26 12.13 10.86 2343 37° 17° 0.75
2 24 ~26 12.11 10.18 2352 13° 20° 0.68
3 24 ~ 26 11.70 10.78 2360 13° 23° 0.82
4 24 ~26 11.95 10.56 2357 18° 19° 0.77
5 24 ~26 12.06 10.71 2349 25° 22° 0.71
6 24 ~ 26 12.21 10.92 2343 16° 20° 0.84
1.2.2 > >
(7 “4 )
K2Cr207 (2 ) (2 ) (2 )
pH
( ) 10 (18.61)
3,5- 8] (11.89)
1
[9]
1.2.3 BIO-DAP
WPS Office 2016  SPSS 19.0
0.83 0.74 0.83 1.10
2.2
2
[10-11]
2.1
)
3
pH
13 15 15
(P<0.05)
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2 BEUEUMXARERTERNSNEEE
Table 2 Importance values of dominant species secondary forest of P. armandii in Mopan Mountain

Pinaceae Pinus Pinus armandii Franch. 48.06
Theaceae Eurya Eurya obliquifolia Hemsl. 18.61
Theaceae Ternstroemia Ternstroemia gymnanthera (Wigth et Arn.) Sprague 11.89
Fagaceae Cyclobalanopsis Cyclobalanopsis glauca (Thunb.) Oersted 9.45
Betulaceae Alnus Alnus nepalensis D.Don. 7.26
Lauraceae Machilus Machilus yunnanensis Lec. 2.43

Ericaceae Lyonia Lyonia ovalifolia (Wall.) Drude 2.3
Rosaceae Rubus Rubus delavayi Franch. 48.73
Ericaceae Gaultheria Gaultheria forrestii Diels 12.56
Theaceae Eurya. Eurya obliquifolia Hemsl. 9.08
Ericaceae Lyonia Lyonia ovalifolia (Wall.) Drude 8.81
Oleaceae Jasminum Jasminum seguinii Lévl. 3.99
Fagaceae Cyclobalanopsis Cyclobalanopsis glauca (Thunb.) Oersted 3.63
Sabiaceae Meliosma spp. Meliosma cuneifolia Franch. 3.39
Myricaceae Myrica Myrica nana Cheval. 3.39
Theaceae Ternstroemia Ternstroemia gymnanthera (Wigth et Arn.) Sprague 3.27
Araliaceae Schefflera Schefflera delavayi (Fr.) Harms 3.15
Liliaceae Ophiopogon Ophiopogon bodinieri Lévl. 65.87
Gramineae Arthraxon Arthraxon hispidus (Thunb.) Makino 34.13

#3 BREUERFHAEELRRARERTIREYR DT

Table 3  Soil biological fertility indexes of P. armandii species secondary forest in Mopan Mountain National Forest Park of China

(cm)
0~20 20 ~ 40 40 ~ 60
pH 4.19+£0.12b 434+0.09a 450+0.03a
(g/kg) 77.83+1.79 a 7095+ 191b 50.90 £ 0.56 ¢
(g/kg) 3,70+ 0.12a 2.46+0.12b 0.84+0.12 ¢
(mg/kg) 162.01+3.45a 144.41+£5.05b 122.91+220 ¢
(g/kg) 0.24+0.01a 0.12+0.01 b 0.09 +0.01 ¢
(mg/kg) 162.70 £ 6.13 a 113.66 £2.72 b 96.70 £ 2.71 ¢
(g/kg) 5.48+0.45b 8.20+0.09 b 1531+2.02a
(mg/kg) 91.58+3.79 a 66.51+6.03 b 34.96+2.17 ¢
(mg/kg) 1026124 a 7.21+2.01b 670+ 1.13 b
(ml/kg) 71.82+6.15a 4336£5.94b 11.24+2.03 ¢
(mg/g) 41.14+£8.63 a 17.59+6.32b 335+131¢
(x10°cfu/g) 18.26 £0.38 a 7.40+1.01b 4.05+0.29b
(x10%cfu/g) 267+0.10a 1.54+023b 0.97+0.25b
(x10°cfu/g) 927+0.76 a 5.42+0.05b 3.98+048 ¢
+ P<0.05 n=18
40~60cm 0~40cm pH 60 cm (P<0.05)
0~20cm 20~60cm (P<
0.05) 3
0~20cm 20~ > >
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(P<0.01)

(P<0.05) (P<0.05)
(0 ~ 20 cm)
(20 ~ 60 cm) (P<0.01)
2.3 ( )
2.3.1 (P<0.05)
( 4 (P<0.05)
(P<0.01)

x4 EBREUERFRLEELDRAREREY S %S IER NFERXRE
Table 4 Correlation coefficients between vegetation diversity and soil fertility indexes of P. armandii species secondary forest in Mopan
Mountain National Forest Park

0.743 —0.786" -0.396 -0.714
0.8817 -0.857" -0.523 —0.643
0.820 -0.857" -0.793" -0.571
0.803" -0.750 -0.757" -0.714
0.747 -0.821" —0.847" ~0.679
-0.733 0.821" 0.631 0.893"
0.705 -0.750 —0.667 -0.821
0.711 -0.500 -0.270 -0.071
-0.538 0.883" 0.418 0.775"
0.132 —0.143 0.523 0.250
0.831° -0.786" -0.847" —0.643
0.805" -0.857" -0.811" -0.714
0.905" -0.821" —0.649 ~0.500
* P<0.05 o P<0.01
2.3.2
( 5 1 2
41.216 35.350
0.7
1 ( 6
14
2
233

Y, =0.220X, —0.082.X, +1.998X; —1.440X,
Y, =-0.333X, +0.712.X, —0.189.X,
Y, =—0.023X, +0.573X —6.567.X, +6.130.X,
Y, =1.143X, +0.563X, +0.256.X; —1.695X,
VAD D A 4
XN X X X
Xo Xo X Xo
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F5 ETHEYSHESTIEEYEIFENELMRER 3
2o
Table 5 PCA results of P. armandii species secondary forest based
on vegetation diversity and soil biological fertility indexes

3.1

1 2 3
[12] [13]
0.883 0.381 -0.120
0.974 0.138 0.032
0918 0.220 0.088
0.968 -0.217 -0.009
0.970 -0.176 -0.060
[14-15]
-0.969 0.017 0.167
0.939 0.042 -0.228
[14]
0.609 0.399 0.368
-0.736 -0.143 0.387
—0.128 0.790 0.118
0.956 -0.238 0.084
0.944 -0.163 0.091
0.935 0.039 0.215
0.852 0.197 0.442
-0.979 -0.107 0.038
-0.437 0.686 -0.546
-0.741 0.256 0.584
12.301 1.766 1.303
41.216 35.350 13.845
41.216 76.566 90.411

Fo6 BRUELNEMZHES LIRBAFHENBERY

Table 6 Path coefficients of vegetation diversity and soil biological fertility indexes of P. armandii species secondary forest in Mopan Mountain

-0.261 1.998 -0.272 0.081 -0.195 0.329 -1.440  0.037 —0.082 -0.176  0.054  -0.105 0.220
0.263 0.103 0.233 -0.440 -0.210 0.712  0.110 0.119 0.035 -0.189 -0.331 -0.122 -0.333

-0.419 -0.286 —0.102 6.130  0.100 0.138 -0.023 0.034 -0.113 0.573  -6.567 -0.175 0.195
-0.174  0.256 —0.172 0.255 -1.695 1.035 0.116  —0.022 0.563 -0.054  0.208 0.116  1.143

pH
[16]

[17]
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Vegetation Diversity and Soil Biological Fertility of Pinus Armandii
in Central Yunnan Plateau, China

YANG Yuanyuan, CHEN Qibo, LI Jiangiang”, LIU Peiqi
(College of Environment Science and Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract: The Pinus armandii secondary forest in Yuxi Mopan Mountain National Forest Park was taken as study site, the
characteristics of vegetation were inventoried, soils were collected and soil biological fertility indexes were measured in
laboratory in order to explore the relationship between vegetation diversity and soil biological fertility in the Central Yunnan
Plateau in China. The results showed that Mopan Mountain Pinus armandii secondary forest was mixed forests with low plant
diversity and dominant species of Pinus armandii, there were 13 families, 15 genera and 15 kinds of vascular plants. With the
increase of soil depth, soil organic matter, total nitrogen, alkali solution nitrogen, total phosphorus, available phosphorus and
available potassium content, enzyme activity and microbial quantity declined, while pH and total potassium increased under Pinus
armandii secondary forest. Principal component analyses showed that soil nutrients, catalase, invertase and microbes well
indicated soil biological fertility, while diversity index, dominance index and richness index well reflected vegetation diversity.
Pinus armandii forest diversity had significant correlation with soil fertility indexes. The diversity of Pinus armandii forest was
greatly influenced by soil fungi, catalase, total nitrogen, phosphorus, total potassium, invertase, potassium bacteria, total
phosphorus and available phosphorus.

Key words: Pinus armandii; Vegetation diversity; Soil nutrients; Soil enzymes; Soil microbial
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