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Interspecific Association of Main Plants in the Water Level Fluctuation
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JIAN Zunji', LI Tangzhong®, GUO Quanshui'” , QIN Aili', MA Fangiang',
PEI Shunxiang®, XIAO Wenfa'
(1 Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forest
Ecology and Environment of State Forestry Administration, Beijing 100091, China; 2 Forest Bureau of Kaixian County in
Chongging, Kaixian, Chongqing 404500, China; 3 Experimental Center of Forestry in North China, Chinese Academy of Forestry,
Beijing 102300, China)

Abstract: Based on the data of 560 quadrates, we studied the interspecific associations of 18 main plants
with its frequency greater than or equal to 5% and experienced many times of water-level fluctuation in the
water-level fluctuation zone of canyon landform area of the Three Gorges Reservoir through quantitative a-
nalysis method such as variance ratio test, Chi-square test, Jaccard index, Spearman rank correlation coef-

ficient and so on. The ecological adaptability and the intrinsic association of different plants, and the stage
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of community succession were discussed to provide a scientific basis for vegetation restoration and recon-
struction. (1) The significant positive association was found among overall main 18 plants because of simi-
larities of ecological habit, ecological requirement and ecological niche overlap. Among 153 species pairs,
78 species pairs showed positive association and 75 species pairs showed negative association in the Chi-
square test, while 74 species pairs showed positive correlation and 79 species pairs showed negative correla-
tion in the Spearman rank correlation test. (2) A larger proportion of negative association in the Chi-
square test and the Spearman rank correlation test indicated the habitat was not stable and obvious resource
competition existed among different plants. (3) The species pair with Jaccard index of less than 0. 20
accounted for 82% of the total, which suggested that most species pairs were not closely related and inter-
specific association was susceptible to the interference of external factors. In the actual habitat conditions.,
plant community was still in the stage of instability.

Key words: the Three Gorges Reservoir; water-level fluctuation zone; plant community; inter-specific asso-

ciation; Spearman rank correlation
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Table 1 Natural condition of the plots
. . , . L % 7K T T - A 2 R
FE b A Bt s LR ER e FEDIK PR (0 R P I R K
Plot Coordinate Aspect Gradient Soil thickness/cm Soil type - se p . ¢
level fluctuation
] 30°52'56. 3"N, PR Fg 30° 28° a5 T |
110°54'21. 9"E WS30° Yellow loan Orchard
9 30°52'36. 8" N, 7 fiw b 20° 36° 10 wE L A it
110°55'01. 0" E WN20° : Yellow loan Forest land
5 30°52'09. 8" N, A Am g 15° 30° 55 i+ 5t
110°54'56. 5" E ES15° 0 Yellow loan Non-irrigated farmland
1 30°52'42. 8" N, ARWE 30° 34 a5 H T A it
110°54'09. 9" E ES30° ) Yellow loan Forest land
5 31°04'48. 0"N, de vy 10° 45° 10 w1 K THE A b
109°53'57. 0" E NW10° Yellow line soil Shrub land
6 31°03'32. 8"N, et 2 5° 97° 10 WKL AR
109°54'48. 8" E NE5° Yellow line soil Shrub land
7 31°04'57.1" N, P4 fii 5 15° 39° 10 A K+ THE A e
109°54'06. 9" E WS15° Yellow line soil Shrub land
g 31°03'34.4" N, P fw-lt 35° 41 35 ARt T A b
109°54'38. 6" E WN35° ) Yellow line soil Shrub land
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Table 2 Main plants and their important values in the water-level fluctuation zone

i LU AH AT 55 B2 A X A5 HEAH
Number Species Relative coverage Relative frequency Important value

1 W F MW Cynodon dactylon 24. 44 9.15 16.79
2 F R Setaria viridis 17.15 14. 27 15.71
3 B4 Digitaria chrysoble phara 15.71 11. 71 13.71
4 MR Setaria glauca 10. 56 9.02 9.79
5 BH Xanthium sibiricum 8. 65 5.53 7.09
6 Y4t ¥ Bidens pilosa 5.71 8.13 6.92
7 # Echinochloa crusgalli 5.98 6.75 6. 37
8 fi# gy Eclipta prostrata 1.06 5.33 3.19
9 IKZ Polygonum hydropiper 1.20 2.93 2.06
10 BT Cyperus rotundus 1.49 2.48 1.99
11 B HE Phyllanthus ussuriensis 0. 44 2.56 1.50
12 WKL Cyperus iria 1.21 1.59 1. 40
13 KB Salvia plebeia 1.01 1.71 1. 36
14 L, fE Digitaria sanguinalis 0.98 1.34 1.16
15 B3 Acalypha australis 0.50 1.59 1.04
16 K% Erigeron acer 0. 36 1.71 1.03
17 o3 Solanum nigrum 0. 44 1.34 0. 89
18 % K5 Pouzolzia zeylanica 0.17 1.50 0. 84

T A = IG5 + AR A ) /2820

Note: Important value = (Relative coverage + Relative frequency) /2
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Fig. 1 The semi-matrix of Yates emendation’s Chi-square

test of 18 main plants in the water-level fluctuation zone
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