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Niche characteristics of plants on four environmental gradients in middle reaches of Tarim River. LIU Jiazhen,
CHEN Yaning, ZHANG Yuanming ( Xinjiang Institute of Ecology and Geography, Chinese Academy of Sci-
ences, Urumqi 830011, China }.-Chin.J.Appl . Ecol ., 2004, 15(4):549~555.

Tarim River is the longest continental river in China. Along its either bank, the natural vegetation belts are com-
posed of arbors, shrubs and grasses. In this paper, the niche breadths and overlaps of nineteen species on four envi-
ronmental gradients in the middle reaches of Tarim River were calculated and analyzed. The results showed that
the nineteen species could be divided into three groups, based on their average niche breadths. Group one included
Populus euphratica, Tamarix ramosissima, T . hispida , Lycium ruthernicum , Alhagi sparsifolia and Phrag-
mites australis, which were constructive species in Tarim River and their niche breadths were greater. Group two
included T . leptostachys, Aeluropus pungens, Poacynum hendersonii, Cynanchum sibiricum , Karelinia caspica,
Inula salsoloides, Taraxacum sp.,and Hexinia polydichotoma , and their niche breadths were smaller than that
of group one. Group three included Halinmodendron halodendron, Glycyrrhiza inflata, Calamagrostis pseu-
dophragmites, Salsola sp.,and Sophora alapecuroides.Based on the niche overlaps matrix, the niche overlaps of
the plant species pairs were generally smaller on all the four environmental gradients, because of their probable
niche shift or the demand for different environmental resources. Soil moisture and soil salinity were the important
environmental factors limiting the plant distribution in the middle reaches of Tarim River.

Key words Middle reaches of Tarim River, Niche breadth, Niche overlap, Species, Xinjiang.
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Fig.1 Distribution map of 3 investigation sections in the middle reaches
of Tarim River, Xinjiang.

A Shazihe estuary section, B: Wusman section, C: Aqihe estuary section.
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Table 1 List of 19 most species in middle reaches of Tarim River, Xin-
jiang
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Code Species Code Species

1 ¥ Populus euphratica 11 BEHE Ghoyrrhiza inflata
2 BB Tamariz ramosisima 12 4 F 1 Gymanchum sibiricum

3 RIBEW T.hispide 13 EHE%E Karelinia caspica

4 MW T. lkeposackys 14 BEHTF Glorgrosis preudohrugrites
S RAE Lycium ruthernicum 15 BT Inula salsoloides
6§ Halimodendron halodendron 16 T 2% Tarazacum sp.

7 HHFIREER Alhagi sparsifotic 17 B EX Salsola sp.

8 % Phragmites communis 18 EEF Sophora alapecuroides
9 /NEE Aeluropus pungens 19 {WAE Hexinia polydichotoma
10 KEZHIR Apocynum wenetum
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Table 2 Resource dimensions and the delimitation of their resource lev-
els

WEAT R4 Resource dimensions

Resouce ~ +MAKE TMANR | pH(:S)  1HBEE
levels Soil moisture  Organic matter Soil salinity

(%) (%) (%)

1 2.000—5.500 0.125~0.205 8.125~8.325 0.111~0.241
2 5.500~9.000 0.205~0.285 8.325~8.525 0.241~.0371
3 9.000~13.500 0.285~0.365 8.525~8.725 0.371~0.501
4 13.500~17.000 0.365~0.445 8.725~8.925 0.501~0.631
5 17.000~20.500 0.445~0.525 8.925~9.125 0.631~0.761
6 20.500~24.000 0.525~0.605 9.125~9.325 0.761~90.891
7 24.000~27.500 0.605~0.685 9.325~9.525 0.891~1.021
8 27.500~31.000 0.685~0.765 9.525~9.725 1.021~1.151
9 31.000~34.500 0.765~0.845 9.725~9.925 1.151~1.281
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Table 3 Niche breadths of 19 species on 4 dimensional axes in middle
reaches of Tarim River, Xinjiang

®S5HE TR4KE THEHNR o BREE  THf
Code and Sail Organic Sal Average
species moisture matter salinity  niche breadth
1 Popudus euphration 0.464 0.6436  0.4831  (.4984 0.5222
2 Tamariz ramasissima 0.5789 0.7683  0.5483  0.4702 0.5914
3 T. hispida 0.4264 0.4531  0.4609  0.4261 0.4416
4 T. leptostachys 0.3148 0.2377  0.2363  0.3368 0.2814
S Lycium ruthernicum 0.4296 0.5131  0.4010  0.3588 0.4256
6 Halimodendron halodendron 0.1691 0.1476  0.1541 0.1588 0.1574
7 Alhagi sparsifolia 0.5327  0.6060  0.4708 0.4647  0.5185
8 Phragmites communis 0.5528 0.7230  0.6067  0.4620 0.5861
9 Aduropus pungens 0.2392 0.4779  0.3%6 0.23757  0.3373
10 Apocynum venetum 0.2142 0.2721  0.2031  0.3167 0.2515
11 Glyeyrrhiza inflata 0.1360 0.2138  0.1661  0.2181 0.1835
12 Cymanchum sibiricum 0.2496 0.3583  0.3328 0.2173 0.2895
13 Karelinia caspica 0.2222 0.2179  0.1775  0.2112 0.2072
14 Cilorogretis pebphmmgmits: 01111 0.1680  0.2121  0.1625  0.1634
15 Inula satsoloides 0.2068 0.2523  0.2265  0.3180 0.2509
16 Tarazacum sp. 0.2785 0.2379  0.3199  0.2093 0.2614
17 Salsolz sp. 0.1828 0.1378  0.1188  0.2147 0.1635

18 Sophora alapecurvides 0.1245  0.1111  0.1111  0.1156  0.1156
19 Herinia poldichotona____ 0.3045 02485 0.1538 _ 0.2090 _ 0.2290
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Table 4 Niche overlaps matrix of 19 species at the middle reaches of Tarim River on soil moisture gradient

ﬁ’ﬁ_ 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Species
1 0.194 0.270 0 0.232 0.205 0.424 0.089 0.062 0.150 0.117 0¢.221 0.081 0.006 0 0 0 0.080 0.037

2 0.252 0.036 0.461 0.108 0.173 0.294 0.061 0.035 0.027 0.066 0.019 0.018 0.016 0.029 0.010 0.013 0.013
3 0.142 0.540 0.409 0.153 0.021 0.091 0.012 0.005 0.178 0 0.038 0.045 0.049 0.038 0.005 0.001
4 0.077 0 0.062 0.001 0.180 © 0 0.102 0 0.227 0.160 0.344 0.130 0  0.002
5 0.235 0.221 0.079 0.101 0.038 0.018 0.114 0 0.035 0.034 0.062 0.021 0 0.009
6 0025 ¢ 0 0045 O 0273 0 0 0 0 0 0 0

7 0.122 0.278 0.160 0.137 0.145 0.095 0.089 0.079 0.146 0.049 0.058 0.063
8 0.036 0.018 0.019 0.020 0.013 0.007 0.007 0.012 0.004 0.019 0.009

9 0 0.022 0 0.043 0.287 0.188 0.374 0.158 0.118 0
10 0.725 0.193 0.463 0 0 0 0 0 0.245
11 0.193 0.595 0.050 0 0 0 0.049 0.315
12 0.193 0 0.061 0.070 0 0 0.189
13 0 0 0 0 0.097 0.455
14 0.328 0.559 0.265 0.050 0
15 0.339 0.623 0 0.253
16 0.161 0 0.136
17 0 0
18 0
19

5 FAEERAPE 19 BEHELTRENERE LHESTRBEN

Table 5 Niche overlaps matrix of 19 species at the middle reaches of Tarim River on soil organic matter gradient

ﬁ‘g. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Species

1 0.315 0.128 0 0.457 0.064 0.323 0.135 0.015 0.144 0.040 0.036 0.009 0 0 0 0 0.013 0.004
2 0.125 0.037 0.390 0.027 0.139 0.170 0.023 0.055 0.015 0.120 0.003 0.007 0.008 0.015 0.005 0.003 0.006
3 0.296 0.278 0.042 0.167 0.042 0.138 0.095 0.001 0.170 0 0.052 0.049 0.106 0.041 0.001 0.025
4 0.075 0 0.059 0.009 0.389 0 0 0. 060 0 0.175 0.123 0.359 0.099 0 0.072
5 0.070 0.309 0.068 0.030 0.130 0.029 0.176 0 0.017 0.019 0.029 0.013 0 0.011
6 0.132 0 0 0.398 0 0.013 0 0 0 0 0 0 0

7 0.089 0.080 0.261 0.091 0.180 0.021 0.040 0.046 0.069 0.031 0.017 0.017
] 0.016 0.017 0.017 0.016 0.004 0.001 0.003 0.006 0.002 0.008 0.003
9 0 0.003 0 0.031 0.286 0.267 0.535 0.221 0.074 0
10 0.271 0.018 0.049 0 0 0 0 0 0,026
11 0.018 0.180 0.005 0 0 0 0.005 0.095
12 0.018 0 0.012 0.014 0 0 0.048
13 0 0 0 0 0.101 0.248
14 0.598 0.432 0.557 0.010 0
15 0.396 0.671 0 0.183
16 0.243 0 0.092
17 0 0
18 0
19

Re FMEEKRADE 19 MEYWELTR oH BE LB X B EH

Table 6 Niche overlaps matrix of 19 species at the middle reaches of Tarim River on soil pH gradient

?ﬁi& 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 0.197 0.264 0 0.208 0.282 0.273 0.087 0.019 0.128 0.015 0.166 0.010 0 0 0 0 0.014 0.004
2 0.222 0.025 0.636 0.122 0.084 0.166 0.019 0.027 0.003 0.114 0.002 0.005 0.004 0.011 0.002 0.002 0.017
3 0.112 0.338 0.480 0.039 0.036 0.030 0.019 0 0.272 0 0.010 0.010 0.023 0.008 0 0.065
4 0.034 0 0.040 0.009 0.226 0 0 0.124 0 0.093 0.066 0.204 0.053 0 0.533
5 0.191 0.111 0.056 0.020 0.039 0.002 0.166 0 0.008 0.007 0.015 0.003 0 0.026
6 0.124 0 0 0.124 0 0.250 0 0 0 0 0 0 0

7 0.111 0.155 0.253 0.036 0.086 0.024 0.056 0.049 o0.111 0.021 0.019 0.033
8 0.045 0.009 0.009 0.021 0.006 0.007 0.007 0.022 0.001 0.012 0.008
9 0 0 0 0.022 0.260 0.116 0.450 0.096 0.051 0
10 0.117 0.012 0.062 0 0 0 0 0 0.033
11 0.012 0.526 0 0 0 0 0 0.051
12 0.012 0 0.018 0.021 0 0 0.153
13 0 0 0 0 0.103 0.051
14 0.329 0.437 0.266 0 0
15 0.326 0.427 0 0.115
16 0.116 0 0.115
17 0 0
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Table 7 Niche overlaps matrix of 19 species at the middle reaches of Tarim River on soil salinity gradient

ﬁ’@ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Species
1 0.165 9.157 0 0.253 0.037 0.470 0.181 0.041 0.067 0.035 0.098 0.038 0.004 0 0 0 0.101 0.012
2 0.131 0.034 0.424 0.017 0.154 0.225 0.040 0.021 0.011 0.155 0.012 0.008 0.005 0.014 0.004 0.023 0.009
3 0.262 0.271 0.068 0.213 0.044 0.111 0.008 0.010 0.278 0 0.026 0.033 0.047 0.028 0.010 0.030
4 0.066 0 0.015 0.004 0.190 0 0 0.092 0 0.062 0.043 0.179 0.035 0 0.099
5 0.040 0.249 0.082 0.052 0.032 0.005 0.225 0 0.015 0.013 0.026 0.009 0 0.011
6 0.039 0 0 0.384 0 0.016 0 0 0 0 0 0 0
7 0.119 0.164 0.095 0.053 0.22¢ 0.057 0.037 0.025 0.052 0.017 0.093 0.023
8 0.026 0.007 0.008 0.022 0.009 0.004 0.003 0.008 0.002 0.034 0.004
9 0 0.031 0 0.120 0.197 0.108 0.312 0.092 0.251 0
10 0.457 0.038 0.343 0 0 0 0 0 0.182
11 0.038 0.606 0.111 0 0 0 0.026 0.345
12 0.038 0 0.007 0.008 0 0 0.056
13 0 0 0 0 0.100 0.320
14 0.191 0.467 0.154 0.026 0
15 0.187 0.676 0 0.126
16 0.086 0 0.078
17 0 0
18 0
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