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Abstract; Eremosparton songoricum is a dwarf shrub surviving in mobile or semi-fixed sand dunes of central Asia desert. In
order to detect the response of E. songoricum to micro-habitat heterogeneity with continuous moisture gradient changes along
sand dunes from bottom to top, the morphological characteristics were measured under ramet population and clonal fragment
levels in two populations, one located along a riverside ( population A, 46 31.09'N, 88°33.06'E, sand dune slope 15°)
and another located in the center of a sand dune area ( population B, 46°28.07'N, 088°33.07'E, sand dune slope 30°) in
Gurrbantuggut Desert of Xinjiang, China. Height and density of ramets were investigated within twelve 1m x 1m sites
designed along three transects. Length, rhizome diameter ( < 2 mm, 2 —4 mm, 4 —6 mm, 6 —8 mm, 8 —10 mm, 10 —
12 mm, >12mm) , and biomass of clonal fragments were measured at 0 —10 c¢cm and 10 —30 cm belowground. The results
were as follows: (DAt the ramet population level, the height and aboveground biomass in population A were significantly

higher than those in population B, while the underground biomass (including vertical roots and horizontal rhizomes) was
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significantly lower in population A than population B; (2 At the clonal fragment level, with the moisture content
continuously reduced from the bottom to top of the sand dunes, the height and aboveground biomass reduced and the density
of ramets increased in both populations, but with different intensity. Root biomass increased in population A and reduced in
population B. Root length increased in both populations, but the attribution to different portions of the root system was
different. At 0 —10 cm belowground, population A increased root length mostly via horizontal rhizomes less than 10 mm in
diameter, while population B increased mostly via horizontal rhizomes less than 6mm in diameter. The increase of small
diameter horizontal rhizomes in upper slopes of sand dunes in both populations has important significance in the aspects of
promoting forage behavior of the plants, escaping from adverse environmental patches, and increasing possibility of
survivorship. These findings indicate that there is plasticity in response to micro-habitat heterogeneity along the continuous

moisture content gradients of sand dunes at the ramet population and clonal fragment levels.

Key Words: clonal plasticity; clonal fragment; bottom of dune; top of dune; Eremosparton songoricum
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Table 1 Comparison of soil moisture (% ) within populations of E. songoricum

i BUREIRBE (em) T B R TEE TR
Population Depth in soil Top Upper Middle Lower Bottom
A 0-~5 0.194 +0.012* 0.227 +0.025* 0.259 +0.045* 0.266 +0. 046" 0.279 +0.056*
5~10 0.232 +0.016* 0.275 +0.023* 0.311 £0.035* 0.293 +0.041* 0.306 +0. 046*
10 ~20 0.291 +0.016* 0.290 +0.017* 0.346 +0.050* 0.363 +£0.047* 0.428 +0.016*
20 ~30 0.295 +0.023* 0.308 +0.010* 0.375 +0. 028 0.371 +0.024% 0.491 =0. 056"
30 ~40 0.315 +0.012* 0.351 +0.008* 0.393 +0.028* 0.504 +£0.031% 0.612 +0.041°¢
40 ~50 0.321 £0.012* 0.350 +0.021* 0.442 +0.051% 0.601 +0. 066> 0.720 +0.019°¢
B 0~5 0.184 +0.011* 0.236 +0.025* 0.249 +0.042* 0.268 +0.016* 0.274 £0.017*
5~10 0.200 +0.006* 0.239 +0.054* 0.252 +0.037* 0.306 +0.008* 0.287 +0.025*
10 ~20 0.260 +0.012* 0.269 +0.067* 0.278 +0.034* 0.315 +0.017* 0.310 +0.028*
20 ~30 0.264 +0.011* 0.275 +0.038% 0.346 +0. 029" 0.429 +0.027°¢ 0.390 +0. 027>
30 ~40 0.298 +0.005* 0.303 +0.056* 0.383 +0.039* 0.484 +0.038" 0.382 +0.012%
40 ~50 0.304 +0.005* 0.331 +0.021% 0.414 +0. 0542 0.468 +0.041% 0.502 +0.015°¢

AEWFRFRRZEF B3 (p <0.05) Different letters indicate different significance(p <0.05)

2.2 SrpRAPEEM AR BB AR
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Fig.1 Changes in the morphological characteristics within populations of E. songoricum
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Fig.2 Changes in the biomass and the length of root within populations of E. songoricum
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Fig.4 Changes in the length of different diameter classes root within populations of E. songoricum
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