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Abstract; The compositions of carbon, nitrogen, phosphorus and different surface structures in different organs of plants are
important factors in their adaptability to the external environment. In this study, plants of Alhagi sparsifolia Shap. of the
Cele population in the Tarim Basin, the Toksun population in the Tuotuo Basin, and the Fukang population in the Junggar
Basin, were studied. The C, N, and P concentrations in the organs of A. sparsifolia were measured and the surface
morphology was observed. A comparative study of these adaptive characteristics in different environments was conducted.
The results showed that: (1) There was no significant distribution of C in the same population of A. sparsifolia, N content
was highest in leaves and lowest in stems, P content was highest in leaves in the Cele and Fukang populations, there was no
significant difference between stems and thorns, and P content in stems of the Toksun population was significantly higher
than other organs. (2) Compared with the elemental compositions in the leaves of the three geographical populations, the C
and N contents were highest in the Cele population and lowest in Toksun population, and the P content, C:N, C:P, and N
P mass ratios in leaves were similar among the three populations. In the thorns, there was no significant difference in the C
content among the three geographical populations, and the N content was greatest in the Fukang population > Cele
population > Toksun population. In the stems, there was no significant difference in N content among the three geographical
populations, but the content of P in the stems of the Toksun population plants was twice that of the other two populations;
this was probably related to the high concentrations of total N, available N, and available P in the Toksun soils. (3) Plants
in the Toksun population had a very thick epidermis with very dense waxes, and the stomatal density of each organ was
higher than that of the other two populations. Plants of the Cele population had thicker epidermis and wax than those of the
Fukang population, but stomatal density was reduced; stomatal density in stems and thorns of the Cele and Fukang
populations were not significantly different. Studies have shown that the Cele population of A. sparsifolia was the most
suitable for local environmental conditions—the leaves had the highest C and N contents, and the surface structure showed
no obvious characteristics of drought stress. Plants of the Toksun population showed characteristics of drought adaptation—
the epidermis was thickened, the wax was dense, the stomatal density increased, and the leaves had the lowest content of C
and N. Although the content of P in stems of plants of the Toksun population was significantly higher than that of other
geographical populations, the ratios of C :N, C :P, and N :P in the leaves of the three populations remained constant .
C:N=30.6 + 4.3, C:P=357.4 + 49.9, N:P=12.0 + 2.4, indicating that A. sparsifolia maintains high homeostasis. This

may also be an important reason why it can survive in the entire area of Xinjiang Province.
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Table 1 Environmental data of the three sampling sites

Hi a5 oA EPHBoKE ETEE AR AR e S >10°C R
Location GC MAP/mm MAE /mm MAT /°C HT/C A/C

K 80°44'F,36°51'N 35.1 2595.3 11.9 41.9 4340
eyt 88°53'F,42°51'N 9.4 2959.4 13.8 48 5334.9

1585 87°88'E,44°37'N 164 2000 6.6 42.6 3551.5

GC: geographic coordinate; MAP: mean annual precipitation; MAE: mean annual evaporation; MAT: mean annual temperature; HT: highest

temperature; A: accumulated temperature
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Fig.1 Comparison of C, N, P content among different organs of A. sparsifolia in different geographical populations
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Table 2 C, N, P content and C :N, C:P, N :P mass ratio in leaves of A. sparsifolia in different geographical populations
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Population ¢ Carbon Nitrogen content/ Phosphorus C: N C:P N: P
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oputation ype content/ (mg/g) (mg/g) content/ ( mg/g)
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Fig.3 Surface structure in leaves of A. sparsifolia in different geographical populations
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