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Tab. 1 Temperature data of Deep Well in different periods (C)
10 ~5 ) 6 ~9 >
1989 19. 44 0.96 10. 20 30.93 14. 85 22.89 25.18 7.91 16. 54
1990 16. 84 0. 38 8.61 30. 88 15. 70 23.29 23.86 8. 04 15. 95
1991 17.96 —1.42 8. 27 30. 08 14. 00 22.04 24.02 6.29 15.15
1992 17. 04 —0.20 8.42 31.48 12. 85 22.16 24.26 6.33 15. 29
1993 18. 68 —0.10 9.29 31.93 14. 25 23.09 25.30 7.08 16. 19
1994 18. 66 —0.68 8.99 33.28 15. 28 24.28 25.97 7.30 16. 63
1995 18.58 —0.14 9.22 32. 20 14. 58 23.39 25.39 7.22 16. 30
1996 20. 54 —0. 34 10. 10 31.53 14. 88 23.20 26.03 7.27 16. 65
1997 18.02 —0.54 8. 74 31. 90 14. 65 23.28 24.96 7.06 16.01
1998 17.68 —1.54 8.07 32.90 14.93 23.91 25.29 6. 69 15.99
: http//sevilleta. unm. edu
2 s 10 , N
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Tab. 2 Regressive relationship between time and maximum temperature,
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Tab.3 Percent cover of Bouteloua eripoda and Bouteloua gracilis in spring and fall
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
B.ER  28.32 14. 69 16. 06 11. 48 19. 17 16. 15 12. 66 13.18 18. 77 13. 37 16. 39
B.GR 14.38 860 863 7.89 899 7.69 857 10.38 10.75 7.26  9.31
B. ER 34.55 16. 19 18. 05 16. 69 19.52 18. 00 16. 04 25.94 24. 65 21. 60 21. 12
B.GR 12.32 8.18 9. 88 9.08 9. 24 9.62 8.72 13. 04 9. 64 6.07 9.58
: http//sevilleta. unm. edu
4
Tab. 4 Coefficients and their significance between temperatures and percent plant cover
B. ER B. GR B. ER B. GR
0.516 0. 644 0.379 0. 457
0.127 0. 044 0. 280 0. 184
—0. 246 —0.403 —0.153 —0. 388
0.493 0.248 0.672 0. 268
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Tab. 5 Standard deviation and mean cover proportion of two dominant plants

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

B. ER 41. 6 32.2  33.5 28.6 35 32.1 29.6 30.2 35.9 35.9
B. GR 30. 6 15. 4 23.9 23.2 24.4 21.9 23.7 26.3 27.6 20. 3

(B.ER/B.GR) 1.97 1.71 1. 86 1. 46 2.13 2. 10 1.48 1.27 1.75 1. 84
B. ER 44.0 33.7 35.0 33.4 35.9 34.5 32.6 40. 7 40. 3 36. 4
B. GR 28.1 23.6 24.7  25.3 24.1 24.7 23.6 30.0  25.4 19.9

(B.ER/B.GR) 2.80 1. 98 1.83 1. 84 2.11 1. 87 1. 84 1. 99 2.56 3.56

;. http//sevilleta. unm. edu
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Tab. 6 Coefficients between cover standard deviation, cover proportion, and years, temperature

B. ER B. GR B. ER B. GR
(B. ER/B. GR) (B. ER/B. GR)

—0.199 0.014 —0. 245 0.012 —0.272 0.367

p 0.582 0. 970 0. 495 0.973 0. 447 0.297
0.211 0. 244 —0.050 0. 315 0. 499 —0.180

p 0.558 0. 497 0.892 0. 376 0.142 0.618
—0.120 —0. 146 0. 181 —0.175 —0.391 0. 288

p 0. 741 0. 687 0.617 0. 630 0.263 0.419
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Response of vegetation in desert-grassland biome transitional

zone to temperature change:a case study at Sevilleta
in central New Mexico, USA

LIU Qin-pu, LIN Zhen-shan
(1. School of Geography Science, Nanjing Normal University, Nanjing 210097, China;
2. School of Geographical Science, Nanjing Xiaozhuang College, Nanjing 210017, China)

Abstract : Because temperature is a key factor that controls the growth and distribution of
vegetation, and there is no apriori reason to assume that ecosystems will respond similarly
to changes in the minimum and the maximum temperatures, it is very important to explore
the ecological consequences of global warming, especially the changes of the maximum and
the minimum temperatures in different seasons, on terrestrial communities.

Arid/semiarid biome transitional zones or ecotones are considered to be particularly
sensitive areas to directional changes in climate. The desert/grassland biome transitional
zone of Sevilleta in central New Mexico, U.S. provides an important region for testing
species’ different responses to global warming. Based on the data of climate and two domi-
nant plants, Bouteloua eripoda and Bouteloua gracilis , which are collected from the Deep
Well station in Sevilleta, this paper studies the effects of global warming on the vegetation
at arid/semiarid biome transitional zone with methods of regression and correlation. The
results show that the maximum and the minimum temperatures at this zone changed to dif-
ferent directions, that is, the increase of the maximum temperature in the summer and the
fall went faster than the decrease of the minimum temperature in the winter and the spring
during the study period from 1989 to 1998, which was different from the trend of climate
changes that showed the minimum temperature in the winter increased faster than the
maximum temperature in summer in other places (such as in North China). There were on
significant changes for annual mean temperature.

Responses of the two dominant plants (Bouteloua eripoda & Bouteloua gracilis) of
this area to temperature changes were different due to their ecological characteristics. The
cover of Bouteloua gracilis, the second dominant plant, decreased significantly, with
stronger relationship to the minimum temperature of the winter and the spring than Boute-
loua eripoda , the first dominant plant. The structure of biome has no significant changes.
The author suggests that the structure and function of the transitional zone could be al-
tered if the temperature changes further. So, the identification of key elements of tempera-
ture change is very important for understanding and predicting the impacts of global war-

ming on ecosystem.

Key words: biome transition zone; winter and spring minimum temperature; response





