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Abstract: To understand the population distribution of the National Grade I protected plant, Magnolia zenii,
and reasons for its endangered status; to reveal the ecological relationship between the M. zenii community and
the environment; and to provide a theoretical basis and new methods for protecting and managing the wild
germplasm resources of M. zenii, a self-organizing feature map (SOM) network was used to sort and classify the

living communities of M. zenii. 40 samples (quadrats) of 10 mx10 m for forest, 5 mx5 m for shrub land and 1
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mx1 m for grass land were set up and species data was recorded in each sample. The classification and ordina-
tion was carried out by use of the NNTool box in MATLAB (6.1). Results of the community structure analysis
showed that (1) natural regeneration of M. zenii was lacking with the dominant species, Phoebe sheareri and
Acer henryi, occupying the main living space and resources. (2) The SOM clustered 40 quadrats of plant com-
munities to obtain seven community types. Species composition of the different community types varied, the
boundaries were clear, and the ranking results were consistent with actual distribution of the dominant species.
(3) Visual analysis of the environmental factors showed that M. zenii was distributed on the semi-sunny and
gentle slopes. Population distribution was mainly affected by two environmental factors: slope and slope direc-
tion. (4) The SOM had a highly nonlinear fitting, could sort and classify at the same time, and could visualize
the classification results to show similarity between quadrats. The study suggests that the dominant species oc-
cupy the main environmental resources of the community, which affects the growth of M. zenii population, fur-
thermore, the special requirements of its growth process and being unable to adapt caused its endangered sta-
tus. Additionally, SOM is an effective quantitative technique in plant ecology, and it is applicable to reflect the
ecological relationship of population, community, and the environment. [Ch, 5 fig. 2 tab. 32 ref.]
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Table 1 Eight levels of aspect

J¥ 5 Wi J5 i £y s et J7 i £y
1 de 0°~ 22.5°, 337.5°~360.0° 5 P73 247.5°~292.5°
2 AL 22.5°~67.5° 6 A 112.5°~157.5°
3 [LEl# 292.5°~337.5° 7 [iiNeags 202.5°~247.5°
4 Y 67.5°~112.5° 8 Y 157.5°~202.5°
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XARRE 5 560, T AS Camellia oleifera, BEUMGRAHT], sy 35y, EAHXHESE XA 0.97%, Ui 5%
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St . LA . S . E R Diospyros rhombifolia T X145 R TR AN B, 3 HAE X B (14 75 A2 o
R EEFENT, B TREWM . R RN IR IS, SEEELRES . FEf, EEE
MEAEMEARZ P E S EAA ST, 0.33% 1 AH X 55 A 0.88% 1) AH X 47 FE 16 BH VK P AR 2L AR
A, FORESERTR, SRR REVE T AL T 4 A,

FAEE LFPRE R AR AR AR (FEZE >2.00%) Py Fp 3t 14 F, AP LUE A8 Liliaceae LA % B jik
F}Dryopteridaceae Ji 2, HAaZ HREFHRIE . 2R BRIERE LE L SRS, F8 TEMEENZ
FEE, (AEGRED, FHERR.

R2 EHRNFELEFZAGHEEEE

Table 2 Importance values of Magnolia zenii living communities in Baohua Mountain

JER HEEHEA T Fif ARG PEAAR X AR AR A X S A%
1 2548 Phoebe sheareri 51.07 6.80 77.56 45.15

2 AR Acer henryi 11.06 6.80 10.51 9.46

3 #H X Cyclobalanopsis glauca 8.91 6.12 3.74 6.26

I 4 21 4% %8 Meliosma oldhamii 3.55 5.44 2.71 3.90
A 5 2% Camellia oleifera 3.55 6.80 0.25 3.53
2 6 FAEE % Magnolia zenii 1.32 6.80 0.97 3.03
7 WA Liquidambar formosana 1.40 5.44 2.04 2.96

8 IR ¥ Ulmus chenmoui 1.40 5.44 0.26 2.37

9 ML Hovenia acerba 1.32 4.76 0.24 2.11

1 2548 Phoebe sheareri 36.18 8.77 31.36 25.44

2 HUAR Acer henryi 56.18 8.77 61.36 42.11

3 %11 Trachelospermum jasminoides 10.41 8.77 9.60 9.59

i 4 2% Camellia oleifera 4.43 8.77 6.69 6.63
A 5 X Cyclobalanopsis glauca 5.46 8.77 3.84 6.02
= 6 %A Hili Diospyros rhombifolia 4.25 7.89 4.77 5.64
7 Tx Euonymus alatus 4.29 7.02 4.02 5.11

8 3% 4% Rosa multiflora 0.98 6.14 0.36 2.49

9 W35 Ficus pumila 2.01 3.51 0.84 2.12

22 FAEE 2 Magnolia zenit 2.89 2.63 0.67 2.07

1 W 113 & Liriope platyphylla 14.17 4.55 27.09 15.27

2 # 3% Viola verecunda 5.96 227 33.04 13.76

3 AT Lophatherum gracile 16.55 4.55 14.21 11.77

4 oh [ 175 Lycoris chinensis 15.43 11.36 3.19 10.00

5 K% Semiaquilegia adoxoides 11.48 2.27 11.29 8.35

=3 6 B A Cyrtomium fortunei 3.92 11.36 1.76 5.68
N 7 W B % Ophiopogon bodinieri 2.83 11.36 0.50 4.90
JZ 8 K AF LY 02 Podocarpium podocarpum 3.73 6.82 1.21 3.92
9 F R E Eragrostis ferruginea 5.37 4.55 1.32 3.75

10 R K EY Euphorbia sieboldiana 4.47 4.55 0.83 3.28

11 WiREW Cyclosorus acuminatus 1.94 6.82 0.61 3.12

12 J R L B 8% Lysimachia hemsleyana 2.68 227 2.09 2.35

13 Ffnf Zingiber mioga 1.79 4.55 0.22 2.19

14 SR Oplismenus undulatifolius 3.58 227 0.50 2.12
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Figure 2 Change trands of Davies-Bouldin index based on  Figure 3  Topology map of 40 samples of Magnolia zenii
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Figure 5 Gradient distributions of dominant species on the SOM ordination diagram
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