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Effect of water table to niche of plant population at Minqin oasis fringe
YANG Zi-Hui FANG E-Tian LIU Hu-Jun LI Ai-De XU Xian-Ying

Mingin National Studies Station for Desert Steppe Ecosystem & Gansu Desert Control Research Institute Wuwei Gansu 733000 China
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Abstract At Minqin oasis fringe effects of descending water table to niche of plant population was studied using spatial
difference of water table 8 —12 m in Huqu region 15 —17 m in Quanshan and 20 —23m in Baqu and the descending
grades of water table during 1984 to 1992 7.45 —11.65 meter in Sha-jin-zi. The result reveals with the descending of
underground water in different regions the breadth of niche of plant population decreases and the population degenerates

with the descending of water table in time grade  Nitraria tangutorum population extends while the others decrease.
Nitraria tangutorum with the widest breadth of niche among the desert plant communities at Minqin oasis fringe is the
dominant species in this region. Nitraria tangutorum population generally extends at a water table ranging from 7.45 m to

11.65 m so the critical water table for improving eco-environment of Minqin oasis should be within this scope.

Key Words fringe of Minqin oasis niche of population grads of water table

3YS051-A25-009
2007-01-12 2007-08-23
1962 ~ . E-mail yangzh@ gsderi. com
Foundation item The project was financially supported by young and middle-aged scientists fund in Gansu Province No. 3YS051-A25-009
Received date 2007-01-12 Accepted date 2007-08-23

Biography YANG Zi-Hui Professor mainly engaged in desert ecology. E-mail yangzh@ gsderi. com

http //www. ecologica. cn



11 4901

1
1.1
38°34" ~39 °N 102°59’ ~103°25’
113 ~70 mm
0.3~0.5m ?
20 ~23 m 15~17 m
8§~12 m 2005
3 —_— 400 m 100 m x 100 m 5 10 m x 10
m 10 50
1983 ~ 1992 100 hm’ 100 4 mx4m
1 7 12
1.2
" Simpson Shannon-Wiener Levins
15
Levins 10
BL =1/ r¥p; j=1 r
BL, i Levins Py i J
Pij=nij/Ni  Ni=Ynj nyj i J
i J r
Levins BL: "
BLt = Y BLj ' j=12 m
BLj J
Levins m 3
7
2.1
20 ~23 m 15~17 m 8 ~
12 m
1
0. 500
0. 481 0.485 0.479 0. 464

http //www. ecologica. cn



4902 27

0.500 0.500 0.470 0.450
0.461 0.380

1

Table 1 The breadth of niche at different underground water and populations of different station at special difference

Region Underground water table

Huqu Quanshan Baqu
8§~12m 15~17 m 20~23 m
Species
Fixed sandy Semi-Fixed Fixed sandy Semi-Fixed Fixed sandy Semi-Fixed
dune sandy dune dune sandy dune dune sandy dune
Bli Bli Bli Bli Bli Bli
Nitraria tangutorum 0. 481 0. 639 0. 450 0.488 0.250 0.399
Agriophyllum squarrosum 0.415 0. 530 0.297 0.302 0.492
Salsola ikonnikovii 0.298 0. 608 0.341 0.250 0.250
Bassa dasyphyua 0.479 0. 544 0. 470 0.380 0.250
Suaeda glauca 0.284 0.312 0.430 0.252 0.388
Phragmites communis 0. 485 0. 447 0. 250
Limonium bicolor 0.312 0. 366 0.250
Halxylon ammodendron 0.250 0. 750 0. 461
Calligonum junceum 0.250 0.250 0.250
Sophora alopecuroides 0.254 0.250
Corispermum patellifome 0. 300 0. 403
Tamarix ramosissim 0. 500 0. 500
Salsola collina 0.250 0. 589
Reamuria soongorica 0. 500
Achillea sphaerocephala 0.285
Karelinia caspica 0.464
0. 756 0. 639 0.
608 0.589 0.530 0.544 0.488
0.430 0. 403 0. 341 0. 490 0.
399 0.388
2
0.7468 0.6267 0.5593
0.5718 0.4337 0.4032
0.3977
1
0. 9531 0. 778 0. 7217 0. 6381 0. 6212
0. 5928 1
17 12 9
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2

Table 2 The breadth niche of population at different underground water table at special difference

Region Underground water table

Species Hu-qu Qu-shan Ba-qu .
8 ~12m 15 ~17m 20 ~23m Total breadth of niche
Bli Bli Bli BLt
Nitraria tangutorum 0. 7468 0.4337 0. 4032 0.9531
Agriophyllum squarrosum 0. 6267 0.2541 0. 3863 0.7788
Salsola ikonnikovii 0. 5015 0.2276 0.2874 0.7217
Bassa dasyphyua 0.4157 0.3132 0.2838 0. 6381
Suaeda glauca 0. 1891 0.5718 0.3977 0.6212
Limonium bicolor 0.3647 0. 1667 0.5928
Halxylon ammodendron 0. 5593 0.3071 0.4844
Phragmites communis 0. 3306 0. 1667 0.4712
Calligonum junceum 0. 1667 0.2301 0.4010
Corispermum patellifome 0. 1997 0.2688 0.3703
Tamarix ramosissim 0.3330 0.3333 0.3349
Sophora alopecuroides 0. 1690 0. 1667 0.3333
Reamuria soongorica 0. 3333 0.2841
Achillea sphaerocephala 0. 1897 0.2357
Karelinia caspica 0. 3096 0. 1667
Salsola collina 0.4844 0. 1667
2.2
1984 ~ 1992
3
1984 0.2717 1992
0.3800 1984 0.1199 1992 0.0833
0. 0833 1984 0. 1154 1992
0.0833 1992 1
8a
0.9081 1 0.8397 0. 6097

1984  0.3962 1992  0.5276

1.2754

1984 7.45m 1992 11.65 m

8§~23 m — —

1.2754 0.9531
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3
Table 3 Effect of descended underground water table to niche of plant population at Sha-jing-zi of Minqin

Year Underground water table

1984 7.45 m 1985 7.95 m 1987 8.23 m 1988 9.0 m
Type of dune
Fixed Semi-fixed Fixed Semi-fixed Fixed Semi-fixed Fixed Semi-fixed
Bli Bli Bli Bli

Nitraria tangutorum 0.2717 0. 3462 0. 3471 0. 4632 0.3245 0.4201 0.3591 0.5702
Suaeda glauca 0.4298 0. 0526 0.4775 0.0774 0. 4425 0. 0975 0.2722 0. 0872

Bassa dasyphyua 0.2725 0.3 0. 3649 0. 0526 0.2727 0. 0526

Limonium bicolor 0.25 0.2722 0.3

Halxylon ammodendron 0. 1199 0. 0889 0. 1408 0. 0991 0. 1661 0. 0526 0. 1425 0. 0526
Salsola ikonnikovii 0.3141 0.2516 0.1778 0.2715 0.2222 0. 3356
Achillea sphaerocephala 0. 1154 0. 0886 0. 1387 0. 1196 0. 1174 0. 1079 0. 1115 0. 1012
Tamarix ramosissim 0. 0833 0. 0526 0. 0833 0. 0526 0. 0833 0. 0526 0. 0833 0. 0526
Hedysarum scoparium 0. 0833 0. 0833
Agriophyllum squarrosum 0.0833 0. 0526 0. 0946 0.2299 0.0833 0. 3908
Achnatherum splendens 0. 0833 0. 0833 0. 0833

Inula salsoloides 0. 0526 0. 0526 0. 0526 0. 0526

Calligonum junceum 0.0526 0.0526
Phragmites communis 0. 0526

Year Underground water table

1989 9.54 m 1991 10.87 m 1992 11.65 m Total breadh of miche
Type of dune
Fixed Semi-fixed Fixed Semi-fixed Fixed Semi-fixed Fixed Semi-fixed
Bli Bl Bli BLt
Nitraria tangutorum 0. 3652 0. 4960 0. 3439 0.5158 0.38 0.5276 0. 9081 1.2754
Suaeda glauca 0.15 0. 1462 0. 8397 0.2031
Bassa dasyphyua 0. 6097 0. 0744
Limonium bicolor 0. 1667 0.15 0. 0833 0. 5327
Halxylon ammodendron 0.1333 0. 0526 0. 1078 0. 0526 0. 0956 0. 0526 0.3473 0. 1697
Salsola ikonnikovii 0. 4238 0. 4997
Achillea sphaerocephala 0. 1067 0.0774 0. 0833 0. 0526 0.2899 0.2298
Tamarix ramosissim 0. 0833 0. 0526 0. 0833 0. 0526 0. 0822 0. 2201 0. 1289
Hedysarum scoparium 0.1178
Agriophyllum squarrosum 0.1511 0. 4565
Achnatherum splendens 0. 1443
Inula salsoloides 0. 0526 0. 0526 0. 0526 0. 1393
Calligonum junceum 0. 0526 0. 0526 0. 0526 0.1177
Phragmites communis 0. 0526
7.45~11.65 m
s 20 ~23

7.45 ~11.65 m
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