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Niches of the Major Plant Populations in Grasslands Typical of the Poyang Lake Wetland in Five Resources-Envi-
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Watershed Research, Ministry of Education, Jiangxi Normal University, Nanchang 330022, China; 2. School of
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Abstract: Data of 10 dominant plant species and 5 resources-environmental factors ( elevation, soil pH, electrical con-
ductivity, water content and organic matter content) were gathered through surveys of 95 quadrates (1 mx1 m) in 19 sam-
ple plots (5 mx5 m) in the Chayegang Grassland of the Henghu Farm, typical of the Poyang Lake wetland, and analyzed
for breadths and overlaps of the ecological niches of the plant populations, using the indices of Levins niche breadth and
Pianka niche overlap. Results show that: (1) Carex cinerascens and Phalaris arundinacea are the dominant species in the
region and have broader niche along the five resources-environmental gradients, while Cyperus michelianus, Rorippa can-
toniensis , Phragmites australis and some others are accidental species and have relatively narrow niches; (2) The 10 plant
species rarely overlap in niche, but exception exists with Eleocharis valleculosa, Cyperus michelianus and Rorippa cantoni-
ensis, which overlap each other much more than the other plant species pairs; (3) Of the 10 major plant populations,
niche breadth is significantly (P<0.05) or extra-significantly (P<0.01) and positively related to other important values,
but extra-significantly ( P<0.01) and negatively related to variation coefficient of their important values. The 10 dominant
plant species vary sharply in resource-environment utilization capability and adaptability to the 5 environmental factors,
and are generally low in niche overlap. Importance values of the plant species are the major factors dictating niche breadth.
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Table 1 Position of the 5 resource-environmental factors on rank gradient

e % 9 4k B m A B
) lﬁlif/ oH i ( :S%F(i{l : +- 4 .;/KE/ iﬁffﬂtz;‘a? "/

1 13.80~13.97 4.52~4.61 17.40~23.02 4.88~5.93 1.35~1.86

2 13.97~14. 13 4.61~4.71 23.02~28. 64 5.93~6.97 1.86~2.38

3 14.13~14.29 4.71~4.80 28.64~34.26 6.97~8.02 2.38~2.89

4 14.29~14. 46 4.80~4.89 34.26~39. 88 8.02~9.07 2.89~3.40

5 14.40~14. 62 4.89~4.99 39. 88~45. 50 9.07~10. 12 3.40~3.92

6 14.62~14.79 4.99~5.08 45.50~51. 12 10. 12~11. 16 3.92~4.43

7 14.79~14.95 5.08~5.17 51.12~56.74 11.16~12.21 4.43~4.94

8 14.95~15.12 5.17~5.26 56.74~62.36 12.21~13.26 4.94~5.45

9 15.12~15.28 5.26~5.36 62.36~67.98 13.26~14. 30 5.45~5.97
10 15.28~15.45 5.36~5.45 67.98~73. 60 14.30~15.35 5.97~6.48
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Table 2 Important values and frequencies of the 10 main plants in Chayegang Grassland of the Henghu Farm

i Wb HEHE HEH bR HEEHE R % WE/ %
1 JRALZL 5 ( Carex cinerascens) 0. 443 0.178 40.3 94. 74
2 JK WK 3% ( Cardamine lyrata) 0. 046 0. 069 148.7 42.11
3 35 (Artemisia selengensis ) 0.076 0. 131 170. 8 42. 11
4 ?E:@'%(Phalaris arundinacea) 0.220 0. 181 82.3 78.95
5 F3K ( Triarrhena lutarioriparia) 0. 141 0.221 156.7 42.11
6 %E(Scirpus triqueter) 0.015 0.036 232.5 15.79
7 W25 38 ( Eleocharis valleculosa) 0. 006 0.019 303. 8 10. 53
8 HEBE VB ( Cyperus michelianus) 0. 005 0.016 318.4 10. 53
9 JJ‘J‘”T(*QH%#( Rorippa cantoniensis) 0. 006 0. 020 331.6 10. 53
10 )E'k%(thgmitcs australis) 0.034 0.110 325.0 10. 53
3 SAEFHELI0MEZTENESMEE
Table 3 Niche breadth of the 10 main plants along the 5-factor gradients
- HE AL S
e 45 pH T R TIETKE AP SR BPE
ﬁ({h%ﬁ( Carex cinerascens) 8. 54 6. 61 8.16 8.96 9.12 8.28
JK H K% ( Cardamine lyrata) 4.01 4.16 3.59 4.15 3.85 3.95
HEH; (Artemisia selengensis ) 3.39 2.84 3.13 4.49 3.97 3.56
%E(Phalaris arundinacea) 7.61 5.82 5.55 5.94 7.24 6.43
F3k ( Triarrhena lutarioriparia) 2.74 3. 66 3.75 3.93 4.01 3.62
BT (Scirpus triqueter) 1. 00 2.35 1.91 2.70 2.78 2.15
NU%%%( Eleocharis valleculosa ) 1. 87 1.52 1.52 1. 86 1.52 1. 66
Tt v Cyperus michelianus) 1.98 1.71 1.71 1.98 1.98 1. 87
J M #3E ( Rorippa cantoniensis ) 2.00 1.58 1.58 1.91 1.91 1. 80
P35 ( Phragmites australis) 1.51 1.64 1.95 1. 64 1. 64 1.68
SR 3.46 3.19 3.29 3.76 3.80
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Table 4 Niche overlaps of 45 species pairs of the 10 main plants along the elevation and soil pH gradients

Y 1 2 3 4 5 6 7 8 9 10
1 0.70 0.46 0.94 0.52 0.30 0.45 0.29 0.30 0.32
2 0.59 0.16 0.68 0.03 0.03 0.63 0.21 0. 20 0.11
3 0.47 0.22 0.30 0. 65 0.56 0.05 0. 64 0.58 0.12
4 0.63 0. 81 0.27 0.30 0.07 0.53 0.37 0.39 0.48
5 0.72 0.19 0. 69 0.37 0.78 0.00 0.00 0. 00 0.10
6 0.71 0.18 0. 09 0.31 0.39 0. 00 0. 00 0. 00 0. 00
7 0.10 0.58 0. 00 0. 81 0. 00 0. 00 0.32 0.36 0. 49
8 0.07 0. 45 0.25 0.73 0. 00 0. 00 0. 89 0.99 0.61
9 0. 06 0.44 0. 20 0.74 0. 00 0. 00 0.92 1.00 0. 69

10 0.51 0. 00 0.18 0.29 0.32 0.39 0. 00 0. 00 0. 00

| RIRACEE R 2 K FHEKSE 3 M3 4 A EEH,5 Iradk,6 ABER 7 NRIE
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Table S Niche overlaps of 45 species pairs of the 10 main plants along the soil conductivity and water content gradients

L/l 1 2 3 4 5 6 7 8 9 10
1 0. 62 0. 46 0.76 0.54 0.57 0.24 0.23 0.21 0.49
2 0.67 0.05 0. 68 0.11 0.10 0.55 0.45 0. 46 0.45
3 0. 54 0.15 0.11 0.92 0.15 0.01 0.11 0. 09 0.18
4 0.69 0. 68 0.24 0.13 0.29 0.59 0.62 0. 62 0.24
5 0.53 0. 04 0.73 0.15 0.28 0.05 0.01 0. 01 0.16
6 0.49 0.15 0.32 0.15 0.62 0. 00 0.00 0. 00 0. 00
7 0.26 0.53 0. 00 0. 81 0.03 0. 00 0.89 0.92 0.22
8 0.20 0.30 0.36 0. 64 0.03 0. 00 0.67 1.00 0.22
9 0.19 0.29 0.31 0.68 0.03 0. 00 0.73 0.99 0.18

10 0.57 0.31 0.05 0.30 0.01 0. 00 0.00 0.00 0. 00

1A IRACEE R, 2 Sk FRRSE 3 W38 4 RS, 5 A rik, 6 R 7 RIE
e SRR LIRS, 5T =R R KRR S,

i

5,8 WHEBESRE, 9 o) MR, 10 9%, A B =+
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Table 6 Niche overlaps of 45 species pairs of the 10 main plants along the soil organic matter gradient

Yy 1 2 3 4 5 6 7 8 9
2 0. 68
3 0. 46 0.35
4 0.83 0.35 0.35
5 0.53 0.26 0. 64 0.32
6 0.41 0.43 0.36 0.49 0.52
7 0.28 0.33 0.03 0.49 0.12 0.79
8 0.26 0.34 0. 44 0.42 0.07 0.56 0.74
9 0.26 0.33 0.38 0.44 0.08 0.61 0.81 0.99
10 0.34 0. 00 0.12 0. 20 0.54 0. 00 0. 00 0. 00 0. 00
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Fig. 1 Relationships of niche breadth of the plant populations along the five-factor gradient with

the important value and variance coefficient of the important value
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