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Distribution characteristics of grassland plant diversity along the altitudinal
gradient and its driving factors: A case study of the eastern section of the northern
slope of the Tianshan Mountains
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Abstract: Exploring the distribution pattern of species diversity, and its driving factors, in mountain grassland
ecosystems along altitude gradients is of great importance to understanding of the environmental adaptability of
regional plants, and requirements for the conservation of regional diversity and vegetation restoration and

management. In this study, the quantitative characteristics and species diversity of plant communities in Qitai
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County, on the eastern section of the northern slopes of the Tianshan Mountains, were measured and analysed at 15
sites along altitudinal gradients spanning from 1250—3150 m. We also used the random forest model and the partial
least squares path modeling (PLS-PM) to analyse the relationship between altitude, temperature, precipitation, and
quantitative characteristics of the plants and plant diversity. The results showed that: 1) With increasing altitude,
the grassland plant community cover and density showed a highly significant increasing trend, while the plant height
showed a highly significant decreasing trend, and the biomass showed an initially decreasing trend and then an
increasing trend (P<C0.01) ; 2) The o -diversity of plants was maximized (P<C0.05) at mid-altitude along the
altitudinal gradient, and the Sorenson index between neighboring altitudes showed an overall pattern of initial
decrease and then increase with increasing altitude, while the Cody index of species substitution rate showed a
tendency of increasing and then decreasing; 3) Plant cover, biomass, and Patrick’ s index were all significantly
correlated with climate (P<C0.05) , with plant diversity mainly directly affected by cover, and elevation indirectly
affecting plant density by significantly affecting temperature and precipitation, plant density also significantly
positively affects plant coverage (P<C0.01). In summary, altitude indirectly affects the characteristics of plant
communities by influencing climate, giving the plant communities a distinct vertical distribution along the altitudinal
gradient.

Key words: altitude; plant diversity; driving factor; climatic factor
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Table 2 Sorenson similarity index and Cody index of plants at different altitudes

MR Alt- 1250m 1270 m 1370m 1590m  1750m  1770m 2060 m 2170m 2240 2460m 2630 2730m 2850 2950 3150

tude (m) m m m m m
1250 0.94 0.53 0.33 0.27 0. 20 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00 0.00
1270 0.50 0.57 0.35 0.29 0.21 0.00 0.00  0.00 0.00  0.00 0.00  0.00 0.00 0.00
1370 3.50 3.00 0.53 0.32 0.35 0.00 0.00  0.00 0.00  0.00 0.00 0.00 0.00 0.00
1590 6. 00 5.50 3.50 0. 64 0. 60 0.06 0.13  0.00 0.00  0.07 0.07 0.07 0.00 0.00
1750 8.00 7.50 6.50 4.00 0.58 0.21 0.29 0.07 0.10 0.12 0.13  0.13 0.06 0.12
1770 8.00 7.50 5.50 4.00 5.00 0.05 0.12  0.00 0.05 0.06 0.07  0.07 0.07 0.00
2060 17.50 17.00 16.00 16.50 15.50  17.50 0.54 0.35 0.29 0.35 0.32 0.18 0.18 0.17
2170 15.50 15.00 14.00 13.50 12.50 14.50 13.50 0.56 0.39 0.43 0.40  0.39 0.34 0.33
2240 11.50 11.00 10.00 11.50 12.50 12.50 12.50 8.00 0.56  0.59 0.56  0.48 0.61 0.59
2460 19.00 18.50 17.50 19.00 19.00 19.00 19.00 15.50  9.50 0.69 0.68 0.46 0.54 0.61
2630 14.50 14.00 13.00 13.50 14.50 14.50 14.50 12.00  7.00 7.50 0.84 0.56 0.51 0.55
2730 13.50 13.00 12.00 12.50 13.50 13.50 13.50 12.00  7.00 7.50  3.00 0.54 0.43 0.53
2850 14.00 13.50 12.50 13.00 14.00 14.00 14.00 12.50  8.50 13.00  8.50 8.50 0.68 0.67
2950 14.00 13.50 12.50 14.00 15.00 14.00 14.50 13.50 6.50 11.00 9.50 10.50  6.00 0.77
3150 14.50 14.00 13.00 14.50 14.50 15.50 15.00 14.00  7.00 9.50  9.00 9.00  6.50 4.50

W A7 B Aoh Sorenson AL EEF8 51, 42 T M1 o4 Cody 8 41

Note: The upper right corner is the Sorenson similarity index, and the lower left corner is the Cody index.
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