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Artificial water diversion effects of Heihe River on Populus euphratica Oliv.

desert riparian forests in E jina
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Abstract:In this paper, we researched the effect of artificial water diversion on the reproduction of Populus euphratica Oliv.
under ungrazed condition in Ejina National Nature Reserves, using Pearson correlative analysis and regression analysis. The
results showed that Populus euphratica Oliv. mainly regenerate by means of sprouting, and almost no seedling reproduction in
the three years of water diversion. Under the ungrazed conditions, there’s significant difference for sprouting reproduction in
different years. The average individual density of young Populus euphratica Oliv. is 213.9 4 112.5 ind. /100m?*, in which
density of one-year Populus euphratica Oliv. is 27. 5418. 8 ind. /100m?*, density of two-year young Populus euphratica Oliv. is
113.8+67. 7 ind. /100m?, density of three-year Populus euphratica Oliv. is 71.0£73.9 ind. /100m®. The mean cluster density
of young Populus euphratica Oliv. is 108. 3+£56. 0 clu. /100m?, in which the cluster density of young Populus euphratica Oliv.
of one-year., two-year, three-year are 19.2 =+ 13.9 clu./100m?, 59.0 + 37.8 clu./100m*, 29.8 + 22.8 clu./100m?*,
respectively. The difference is related with the eco-hydrological condition in the current year. The sprouting reproduction of
young Populus euphratica Oliv. of two years is influenced by both the nearest plot and the farthest mother tree in big gap, one
of the three types of population, big gap and small gap divided in this paper. In the year of better eco-hydrological condition

(two-year Populus euphratica Oliv. corresponds to 2002), it is most liable to sprouting reproduction farthest from the mother
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tree. In other gaps, the sprouting reproduction mainly influenced by gap habitats such as the mother tree number around the
plots (T'n), the nearest mother tree distance from plot (Nd), the farthest mother tree distance from plot (Fd). and gap aria
(Ga). However, any factor is insignificantly affected alone. So the preliminary conclusion can be drawn that it is useful for the
reproduction of Populus euphratica Oliv. after carrying Heihe River division project into effect, but the premise is to relief the
disturbance especially grazing.

Key words :Heihe River; water division; Populus euphratica Oliv. ; reproduction; gap
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Table 1 Pearson analysis between sprouting reproduction of Populus euphratica Oliv and habitat fators in big gap

It
em Tn Nd Fd Ga
Population Id —0.287 —0. 240 0.477 0.314
Cd —0. 180 —0. 506 0.530 0. 351
1 One year old 1d —0.123 —0.221 0. 496 0.139
cd —0.141 —0.343 0.462 0.113
2 Two years old Id —0. 330 —0.496 0. 434 0. 257
Cd —0.239 —0. 609 0. 441 0. 251
3 Three years old Id —0.108 0. 180 0. 258 0. 341
Cd 0. 057 —0. 145 0. 447 0.537
Id Individual density; Cd Cluster density; the same below
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Fig. 2 Relationship between Cd of Populus euphratica Oliv Fig. 3 Relationship between Cd of Populus euphratica Oliv
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Fig. 4 Relationship between Cd of 2 years old of Populu euphratica Fig. 5 Relationship between Cd of 2 years of Populus euphratica

Oliv and Nd in big gap Oliv and Fd in big gap

2

Table 2 Pearson analysis between sprouting reproduction of Populus euphratica Oliv and habitat fators in small gap

Item Tn Nd Fd Ga

Population 1d —0.272 0. 365 —0.076 0. 084

Cd 0. 069 —0.142 0.074 0.018

1 One year old Id —0.321 —0.185 —0. 357 —0.510
Cd —0.228 —0.114 —0.203 —0.398

2 Two years old 1d 0. 025 0.333 0. 327 0. 349
Cd 0.124 0.172 0. 326 0. 305

3 Three years old 1d —0. 267 0. 247 —0.218 —0.014

cd 0.028 —0.473 —0.247 —0.259
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Table 3 Pearson analysis between sprouting reproduction of Populus euphratica Oliv and habitat fators in population
Ttem Tn Nd Fd Ga
Population Id —0.279 0. 069 0. 180 0.179
cd —0.075 —0.136 0.274 0.191
1 One year old 1d —0. 240 —0.013 0.132 0. 070
cd —0. 209 0. 054 0.311 0.196
2 Two years old 1d —0.230 0.162 0. 453 0. 368
cd —0.083 —0.030 0. 355 0.228
3 Three years old Id —0.132 —0.074 —0.185 —0. 099
cd 0.093 —0. 338 —0.111 —0. 039
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Table 4 Multivariant regression analysis between sprouting reproduction of Populus euphratica Oliv and gap habitat fators in entirety

Multivariant regression analysis Relation analysis test
Id=—265—87.2Tn+10. 8Nd+19. 2Fd+0. 165Ga(R*=0. 899) R=0.948>Ry.01,12=0. 802
Cd=20—29.9Tn—"7.4Nd+15. 0Fd—0. 049Ga (R?*=0. 877) R=0.936>Rq.01,12=0. 802
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Table 5 Water diversion of Heihe river lower reaches in the year of 2000~2003(Langxinshan hydrographic station)
Month
Year 1 2 3 4 5 6 7 8 9 10 11 12 Total
2000 0. 404 0.534 0. 790 0 0 0 0 0 0. 280 0. 343 0.173 0. 450 2.974
2001 0.209  0.228  0.463 0.031 0 0 0 0 0.586 0.178 0 0.121 1. 816
2002 0.552 0. 583 0.375 0.024 0 0.033 1. 883 0.256 0.568 0.458 0 0.103 4. 835
2003 0.439 0. 465 0.702 0.042
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