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niche of herbaceous plants along Qiyijiang riparian
zone in Ya’an City. Sichuan Province
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and Furniture Engineering Sichuan Provincial Colleges and Universities Key Laboratory, Chengdu 611130, China )
Abstract: In order to make a thorough inquiry in effects of human disturbance on herbaceous plant community,an inves-
tigation has been conducted along Qingyijiang River riparian zone, Ya’an City,Sichuan Province by using the typical sam-
pling method. The species Richness index D , Shannon-Wienner index H , Simpson index H” and Pielou index J ... were a-

dopted to make evaluations on the level of species diversity on herbaceous plant community. There are three kinds of
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sample areas under human disturbances of three different intensities in the investigated zone: flood lands under slight dis-
turbance,mow grasslands under medium disturbance, and abandoned farmlands under severe disturbance. The results
showed that sixty-four plant species that belong to 26 families and 53 genera were found in the three kinds of studied are-
as. Species richness significantly decreased with the increment of disturbance intensity. By analyzing the important val-
ues »it was discovered that under disturbances of all levels of intensities,the main bodies of the communities are composed
of the species which belong to Compositae, Gramineae, Leguminosae, Polygonaceae and Umbelliferae. However, there
was no obvious main edificatory in the communities under disturbances of different levels of intensities,since the impor-
tant values of each species has no significant difference,indicating the intenses of interspecific competitions. The results
indicated that the numbers of the species with niche overlap values above 0.5 in communities under light disturbances,
medium disturbances and severe disturbances respectively accounted for 95.0%,85.4% and 74.2% of the total species
numbers. Sgrensen’s similarity coefficient (Sg) between communities under disturbances of different levels of intensities
were different. Sprensen’s similarity coefficient (Ss) between communities under slight and medium disturbances, medi-
um and severe disturbances,and slight and severe disturbances were 0.733,0.719 and 0.625, respectively. Species richness
index D and Shannon-Wiener index H decreased with the increment of the human disturbance intensity, the sequences of
them were slight disturbance™>medium disturbance™severe disturbance,and the difference among disturbance intensities

were significant. However, there was no significant differences of Simpson index H and Pielou index J ., among sample

35 4

areas.

Key words: human disturbance; species diversity; niche; floodplain; moving grassland; abandoned farmland
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Table 1 General situation of the sample plots
B H T AR WeRE W 1) 5273 G HE THesm

Sample plot Area (m*) Slope (*) Aspect Altitude (m) Longitude, Latitude Disturbance intensity

1 400 2 SW44° 576 103°00'18.92" E, 29°59'12.76" N A

2 400 4 ES18° 576 103°00'17.87" E, 29°59'12.90" N A

3 400 5 ES11° 576 103°00'16.92" E, 29°59'13.17" N A

4 400 4 WN35° 577 103°00'30.25" E, 29°59'16.95" N B

5 400 4 SW26° 572 103°00'28.28" E, 29°59'17.07" N B

6 400 3 NE5° 572 103°00'27.07" E, 29°59'17.12" N B

7 400 5 WN28° 575 103°00'20.81" E, 29°59'18.63" N C

8 400 3 WN33° 575.86 103°00'19.87" E, 29°59'18.99" N C

9 400 4 WN30° 578 103°00'18.59" E, 29°59'19.42" N C

He ARET: BohET: CERET. TH.

Note: A: light disturbance; B: medium disturbance; C: serve disturbance. The same below.

x2 ARFHBEHMBHERYHIERL

Table 2 Species of herbaceous plants under different levels of disturbance intensities

He Disturl—a?liiiiit.{tensity A B c
Rank s U Bt Fh 5 s AL Bt i
Family Species Family Species Family Speices Family Species
1 % B} Compositae 12 % Bl Compositae 10 %R} Compositae 9 SR} Leguminosae 5
2 ARAEL Gramineae 7 ARAF} Gramineae 6 AAF} Gramineae 6 ARAF} Gramineae 5
3 2R} Polygonaceae 7 R} Polygonaceae 5 R} Polygonaceae 5 % Bl Compositae 5
4 HF Leguminosae 6 B} Leguminosae 4 &Pl Leguminosae 5 R} Polygonaceae 3
5 AL B} Umbelliferae 3 @IJE R Umbelliferae 3 4L E Umbelliferae 3 ZF} Chenopodiaceae 2
6 HRRAL Urticaceae 3 FH AL Urticaceae 3 fif: 3% B AL Oxalidaceae 2 A4 FE B Umbelliferae 2
7 JEIEFl Labiatae 2 it 3% FE R Oxalidaceae 2 H PR Urticaceae 2 T FAEF} Cruciferae 2
% Bl Chenopodiaceae 2 JBIEFl Labiatae 2 iR Amaranthaceae 2 Wi B} Amaranthaceae 2
9 Z Bl Moraceae 2 B} Chenopodiaceae 2 Z Bl Moraceae 2 Z B Urticaceae 1
10 +F 4 Cruciferae 2 +F4EF Cruciferae 2 ZBL Chenopodiaceae 2 fif: 3% B Rl Oxalidaceae 1
.- e 22 RREFRHEEES I
5 w0 mRS Ponily B 108 /-7 1 I A5 BCHE 4B o
§ 50 A _ - O #h# Species JERE BT RRE R T A Y M E (R 3., H
% 40 | 3 AL, TR T AR b, /N 3 BT (Conyza
S canadensis) | [ 3E & (Artemisia sacrorum ), #E
Z 30
= o | (Humuluss candens) . J& % 5 (Lolium perenne) 5
i Pl R B OK 76 T T AR R N R R 4
< 197 IR CAlopecurus aequalis) . 3 T FE (Polygonum
0" A ' B ' c ' S ikTotal ' capitatum)  ELAETE K ¥ (Oxalis corymbosa) S5 W)
25 Olass FRE (1 4 s 76 I 96 B 01 57K Torilis
K1 OR[E TR BT A YRR R R Fh scabra) GRALE (H Z W /N E R FY R EEHEK
Fig. 1 Number of family,genus,species of herbaceous plant K. INEE B FEI L (Avena fatua) A3

communities under different levels of disturbance densities

T 24 B} 45 J& 5 52 0 BE T 00 B0 5 b (i ) R BCR 49
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Table 3 Important values of herbaceous plants under

different levels of disturbance intensities

H (4 Important value

44 Species

A B C
/NEFRL Conyza canadensis 0.0986 0.0641 0.0616
38 Artemisia sacrorum 0.0976 0.0181
HEE Humuluss candens 0.0706 0.0265
MAE R Lolium perenne 0.0703
W3k B Polypogon fugax 0.0514 0.0578
FEZW Alopecurus aequalis 0.0487 0.0588 0.0782
S JLAR Sinosenecio oldhamianus 0.0412 0.0185
WLk Stellaria media 0.0400
T3 Solanum nigrum 0.0324
B X Avena fatua 0.0306 0.0567 0.0513
W Urtica fissa 0.0306
BE# Artemisia lancea 0.0262 0.0443
Sk Polygonum capitatum 0.0245 0.0550 0.0844
YE T35 Alternanthera sessilis 0.0226 0.0183
WA Taraxacum mongolicum 0.0202 0.0193
K Polygonum hydropiper 0.0194 0.0377
BRR ¥ Ephedra sinica 0.0179
213 Polygonum orientale 0.0153
WHSE Txeris polycephala 0.0145 0.0169
5 JLJF Cryptotaenia japonica 0.0142 0.0162
M3 Viola verecunda 0.0133
WEESE Clinopodium chinense 0.0497
AERE R 5 Oxalis corymbosa 0.0482
P AT Arundo donax 0.0443 0.0602
LW Medicago sativa 0.0405 0.0568
KEETE Medicago lupulina 0.0342
V3% Hemistepta lyrata 0.0334
KI5k Boehmeria longispica 0.0306 0.0184
HiA Torilis scabra 0.0263 0.0938
Wi & Vicia amoena 0.0220
A5 B Commelina diffusa 0.0192
FHIF Chenopodium ambrosioides 0.0163
FHRIEE Tri folium repens 0.0151
REZ Polygonum pubescens 0.0749
%4} Plantago asiatica 0.0452
B Acorus calamus 0.0365
A FRBE Rumex crispus 0.0338
% Duchesnea indica 0.0317
A H A 31 Fh 0.1999
Remaining 31 species belonging to A
B: H4 25 Fh 0.1882
Remaining 25 species belonging to B
C: HAx 22 Fif 0.1972
Remaining 22 species belonging to C
Al Total 1.0000 1.0000 1.0000

BB B H (AL B A A T B R 1 1 n T IR
(RO, T RFED LN, AR TP T &
AP D HA H H2 558 F, H @M T .
HERALE,

R4 TETFHBEHEME DTSN

Table 4 Species diversity of herbaceous plants under

different levels of disturbance intensities

T

Disturbance intensity H H I
A 51.6667+ 3.07924+ 0.93084 0.8313+
1.453a 0.0476a 0.0069a 0.0106a
B 49.3333+ 2.86444 0.9143%*  0.8485+
0.8819a  0.1019ab  0.0157a 0.0362a
C 37.0000+ 2.6328+ 0.90674 0.8517+

0.5774b 0.0624b 0.0039a 0.013a

e AE/NG TR R A ) B T8 T2 V0] 9 Bl 25 57 3 (P<<0.05)
Note: The different lowercass indicate significant differences at P<20.05 a-

mong different disturbance intensities.

24 AR EABEEDTMEESHLUENT

AR 5T 6 B4 24 TR 1 o B (B HE A R 15 A
() P b ABCAE 25060 TS 43 AT, 3R 5 AT LU L TR R
THERE T AT 114 X Fh Y Az S0 & FE 0.5
DLk B4 95.0% 3 W3R 6 ATLAE . EE T
PEREVE AT 103 X9 R A= A5 S (EHAE 0.5 LU
bR 85.8% s MR 7 AT LA L E B T LR
EPASMEZMELE 0.5 L LAAH 89 XHFh, & &
o 74.2% . UL B AR AT AT AL AR S AL E & K/
PONRE TR > P E I >EE T,

R 8 DL 4% BE T H0 A b G ket ) | ey 32
TV b, CGEI B 1) 0B T PR A (R D T P 2
Vi) 1) 4 AR R R O [ . o e 5 3 o b 2 i) 3
HYF I Z =ik 37 F, YRR R R B 0.733;
TAT I b 5 B b ) I R Ry 29 B, AR RIPE R A
0.625 ; #1515 758k Hh i JL B W R o 32 B, W R A
IR %R 0.719,

3 b5

Ml AR RS AR ) R T RO A R
B N T iR JBE A T e AR o RE T e B4 B
oy b 2 BSCAR NS FL— o o A T B B R R
JE T PRTE 7 19 W ol 1) o B B BE AR AR/ T
PUAHE v 19 1 ol ) B (L 9 6 R A A R, A XTI 34
b X U P T L A R A A 5 P A A
P25y LT A fE 7 58 0 A B B SE A R R T
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Table 5 Niche overlap of main herbaceous plants under light disturbance
% Species gﬁ? 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
S Artemisia lancea 1 1.000 0.780 0.089 0.403 0.696 0.929 0.358 0.937 0.929 0.555 0.903 0.673 0.789 0.902 0.278
I A, sacrorum 2 1.000 0.574 0.886 0.916 0.855 0.860 0.878 0.855 0.951 0.950 0.917 0.983 0.539 0.809
13k ¥ Polypogon fugax 3 1.000 0.802 0.777 0.072 0.724 0.122 0.072 0.672 0.499 0.795 0.650 0.069 0.884
B2k Stellaria media 4 1.000 0.845 0.550 0.988 0.579 0.550 0.977 0.731 0.863 0.864 0.139 0.985
AL Lolium perenne 5 1.000 0.648 0.764 0.688 0.648 0.849 0.932 0.999 0.971 0.608 0.823
213 Polygonum orientale 6 1.000 0.556 0.998 1.000 0.712 0.868 0.635 0.800 0.678 0.405
H3E Viola verecunda 7 1.000 0.578 0.556 0.975 0.671 0.784 0.811 0.045 0.963
FHEUW Alopecurus aequalis 8 1.000 0.998 0.735 0.894 0.676 0.831 0.695 0.440
SETHL Alternanthera sessilis 9 1.000 0.712 0.868 0.635 0.800 0.678 0.405
3% Solanum nigrum 10 1.000 0.813 0.861 0.911 0.256 0.925
INEE Conyza canadensis 11 1.000 0.922 0.974 0.771 0.651
KR # Ephedra sinica 12 1.000 0.970 0.577 0.844
it LM Sinosenecio oldhamianus 13 1.000 0.618 0.805
Sk #63 Polygonum capitatum 14 1.000 0.058
K P. hydropiper 15 1.000
x6 PETHHEMNIEEYHESLES
Table 6 Niche overlap of main herbaceous plants under medium disturbance

14 Species zﬁ()@ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
JE# Artemisia lancea 1 1.000 0.718 0.972 0.987 0.699 0.161 0.802 0.816 0.761 0.543 0.933 0.722 0.992 0.687 0.794
F 4515 Trifolium repens 2 1.000 0.858 0.819 0.070 0.280 0.986 0.623 0.997 0.203 0.878 0.997 0.674 0.978 0.781
HIEH Artemisia sacrorum 3 1.000 0.996 0.554 0.257 0.920 0.833 0.891 0.505 0.966 0.856 0.947 0.838 0.867
KM 22K Boehmeria longispica 4 1.000 0.594 0.201 0.886 0.817 0.855 0.498 0.968 0.821 0.970 0.790 0.835
R EE 3 Clinopodium chinense 5 1.000 0.308 0.232 0.743 0.150 0.829 0.397 0.050 0.690 0.121 0.555
LA B Oxalis corymbosa 6 1.000 0.365 0.695 0.323 0.787 0.030 0.203 0.042 0.472 0.704
W 5 Commelina diffusa 7 1.000 0.744 0.996 0.359 0.904 0.976 0.752 0.982 0.869
B HZW Alopecurus aequalis 8 1.000 0.685 0.887 0.663 0.580 0.744 0.716 0.967
W Lreris polycephala 9 1.000 0.281 0.894 0.990 0.714 0.984 0.827
P AT Arundo donax 10 1.000 0.269 0.145 0.467 0.350 0.770
HEW Humuluss candens 11 1.000 0.895 0.932 0.808 0.727
A3 Hemistepta lyrata 12 1.000 0.687 0.959 0.740
)L Sinosenecio oldhamianus 13 1.000 0.620 0.714
18 JLFF Cryptotaenia japonica 14 1.000 0.865
/NEH Conyza canadensis 15 1.000
BRI S 8], To) O L 5 5 R0 3 B b AR A 2001) , /N3 FRN R 22 5 0 T K 5 5 e 0 5 B

KR ER A A 0.1 B9 A, LI IX 3 Ak
RURE by v 30 b 08 00 4 BE S WY L b ] 5 4 0B B
R NI AE S 2T WA T ARV B Y
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Table 7 Niche overlap of main herbaceous plants under severe disturbance

% Species gﬁ? 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

13k ¥ Polypogon fugax 1 1.000 0.888 0.680 0.928 0.300 0.481 0.954 0.526 0.624 0.472 0.986 0.938 0.892 0.217 0.718
B Acorus calamus 2 1.000 0.350 0.902 0.405 0.182 0.835 0.103 0.481 0.254 0.924 0.803 0.910 0.413 0.435
%R Plantago asiatica 3 1.000 0.376 0.478 0.958 0.807 0.944 0.882 0.909 0.674 0.839 0.285 0.295 0.992
KMk Boehmeria longispica 4 1.000 0.028 0.125 0.782 0.249 0.297 0.110 0.891 0.747 0.995 0.000 0.412
kB Polygonum pubescens 5 1.000 0.615 0.549 0.204 0.833 0.762 0.443 0.569 0.008 0.979 0.572
FHEUW Alopecurus aequalis 6 1.000 0.680 0.892 0.917 0.979 0.506 0.723 0.034 0.440 0.955
T Alternanthera sessilis 7 1.000 0.615 0.827 0.700 0.976 0.998 0.734 0.448 0.857
P Arundo donax 8 1.000 0.692 0.785 0.474 0.652 0.150 0.000 0.894
5K Torilis scabra 9 1.000 0.967 0.696 0.855 0.231 0.710 0.930
W45 Duchesnea indica 10 1.000 0.530 0.740 0.030 0.613 0.932
SkAEZE Polygonum capitatum 11 1.000 0.961 0.860 0.373 0.730
INEHR Conyza canadensis 12 1.000 0.694 0.460 0.886
B Avena fatua 13 1.000 0.000 0.327
G BRI Rumex crispus 14 1.000 0.403
BT Medicago sativa 15 1.000
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Table 8 Number of common species and Sgrensen’s
similarity coefficient between different

levels of disturbance intensities

PP 40 5 2 1]

Between different disturbance intensities AB Bc AC
HEABLPE 2R AR 0.733  0.719  0.625
Sprensen’s similarity coefficient (Ss)

S A7 i 2 B 37 32 29

Group of common species
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