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A}ﬁm To determine the characteristics of vegetation community structure and the relationship between species in the
frequent watersheds of debris flow in fragile ecological environments, based on sample survey and 2 x 2 joint table techniques,
we used analysis of variance test, »* test, Jaccard index, Pearson correlation coefficient, and Spearman’s rank correlation
coefficient test to study the main plant species correlations in the stable zone, instable zone, and deposit zone of the unstable
slope. The analysis of variance test showed that all 45 species pairs had a significant negative correlation in the stable zone and
instable zone, whereas there was no significant negative correlation in the deposit zone, which showed that the species had an
independent distribution trend. The results from the different tests showed that there were 1 pair, 4 pairs, and 4 pairs from the
stable zone, instable zone, and deposit zone, respectively, which had significant interspecific association under the »* test and
the ratios of positive correlation pairs to negative correlation pairs were 0.55, 0.67, and 0.67 in the stable zone, instable zone,
and deposit zone, respectively. There were 8 pairs, 5 pairs, and 5 pairs from the stable zone, instable zone, and deposit zone,
respectively, which had significant interspecific association from the Pearson correlation analysis test, and the ratios of positive
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correlation pairs to negative correlation pairs were 0.36, 0.45, and 0.45 in the stable zone, instable zone, and deposit zone,
respectively. There were 10 pairs, 6 pairs, and 9 pairs from the stable zone, instable zone, and deposit zone, respectively, which
had significant interspecific association from the Spearman’s rank correlation analysis test and the ratios of positive correlation
pairs to negative correlation pairs were 0.5, 0.55, and 0.6 in the stable zone, instable zone, and deposit zone, respectively. The
three test results showed general similarities but there were some differences. Most species pairs did not reach a significant
level in the three zones and the number of negatively related species was more than the number of positively related species.
In brief, this loose interspecific relationship indicates that the entire plant community was not stable, and the interspecific
relationships among species are susceptible to environmental interference in the ecologically fragile areas of the debris flow

basin. Therefore, rational selection and configuration of species should be applied to promote community structure development

and ecological environmental improvement in vegetation restoration process areas with high-frequency debris flow.

Wﬂa community; area with high-frequency debris flow; unstable slope; interspecific association
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Table 1 Survey of the sampling plots
R FRME YT i 2R i Mg (hm) i (ol°) i (P/%) )
Unstable slope Slope position Longitude Latitude Elevation Slope Coverage Aspect
25 fa 7 X Stable zone 103°08'01.72" E 26°15'12.57" N 1543 13.4 92.1 S
Ehajing Ditch JFalX Instable zone 103°08'02.72" E 26°15'07.16" N 1443 26.9 62.7 S
HEFLIX Deposit zone 103°08'03.45" E 26°15'02.35" N 1383 32.7 32.2 S
FNLEY 3 FasE X Stable zone 103°08'28.54" E 26°14'19.41" N 1666 18.4 92.2 NE
The left slope of Daaozi Jefa X Instable zone 103°08'24.36" E 26°14'24.04" N 1552 24.7 62.1 NE
Ditch HEFUX Deposit zone 103°08'20.99" E 26°14'27.45" N 1455 32.2 27.6 NE
PNLESAPES:E FasE X Stable zone 103°08'36.23" E 26°14'33.36" N 1525 20.3 94.3 SW
The right slope of Daaozi JeFalX Instable zone 103°08'31.30" E 26°14'31.05" N 1480 25.6 56.4 SW
Ditch HERLX Deposit zone 103°0828.02" E 26°14'29.08" N 1461 314 28.8 SW
2 SXEEEMIONMEE YT
Table 2 Name and important values of dominant species
bz FasE X Stable zone 41X Instable zone HFUX Deposit zone
Number T4 Species T IV 44 Species I IV Fh4 Species A IV
1 1% 3¢ Heteropogon contortus 20.99 Il # 3 Heteropogon contortus 23.38 JELHL Arthraxon hispidus 9.65
2 14 3¢ Eulaliopsis binata 20.46 814x 3¢ Eulaliopsis binata 14.59 YLl Bidens pilosa 8.95
3 7 A Pistacia weinmannifolia 4.56 R Arthraxon hispidus 9.39 1% 3 Heteropogon contortus 8.33
4 T2 Miscanthus sinensis 4.33 Fa %9 ), Caragana sinica 513 14> Eulaliopsis binata 4.84
5 I3 Sesbania cannabina 3.92 H# Sesbania cannabina 4.94 %ii % Siegesbeckia orientalis 4.34
6 ¥ 4 Themeda japonica 3.65 e Inddigofera bungeana 4.52 # hi 3% Acalypha australis 4.05
7 JEEL Arthraxon hispidus 3.47 ik ¥ Lespedeza bicolor 3.51 B} K Rostellularia procumbens 4.00
8 WL i Desmodium sinuatum 2.88 M\ 2EH]F- 7 Carex rigescens 3.41 3% Smilax riparia 311
9 #4147 Inddigofera bungeana 2.71 i 3% Viola verecunda 3.21 A5 5k Boehmeria nivea 3.10
10 5 %9 )L Caragana sinica 2.46 & Artemisia argyi 2.85 K 2 5 Pennisetum alopecuroides 2.99
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Fig. 1 Semi-matrices in 1 test of interspecific association correction in the stable zone (a), instable zone (b) and deposit zone (c). Species numbers are
defined in Table 2. &: Significant positive relation at 0.01 level; %: Significant positive relation at 0.05 level; +: Not significant positive relation; ¥: Significant
negative relation at 0.01 level; #: Significant negative relation at 0.05 level; -: Not significant negative relation.
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Fig. 2 Semi-matrices of interspecific Jaccard index in the stable zone (a), instable zone (b) and deposit zone (c). Species numbers are defined in Table 2.
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Table 3 Comparison in the results of three test methods in the stable zone, instable zone and dopesit zone

5T IX K56 7 1k 1F SCIk Positive association 1 4% Negative association
Research zone Test method ol * Ns  Hijf Sum  ** * Ns it Sum
B R -test 0 0 16 16 1 0 28 29
RUEDS o rsontl X 28 P lation coeffici 31 8 12 2 2 29 33
Stable zone earsonf ok & earson correlation coefficient
Spearmanf: 4l ¢ £ % Spearman rank correlation coefficient 2 2 11 15 2 4 24 30
e TR -test 0 2 16 18 1 1 25 27
REX st % 2 8P lation coeffici 2 0 12 14 2 1 28 31
Instable zone earson R earson correlation coefficient
Spearmanf: 4l ¢ £ % Spearman rank correlation coefficient 2 0 14 16 2 2 25 29
e KR  -test 2 0 16 18 1 1 25 27
HEFRIX N . .
Deposit zone Pearson#f ¢ & % Pearson correlation coefficient 3 0 11 14 1 1 29 31
P Spearmanf: 4 2< £ # Spearman rank correlation coefficient 3 0 14 17 1 5 22 28

M 22 S (P <0.01) 5 *: W35 225 (P <0.05) 5 Ns: Jol 322 5% (P >0.05).

**: Significant difference at 0.01 level; *: Significant difference at 0.05 level; Ns: Significant difference.
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