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Comparison Between the Growth Characteristics of Mutual Plant

Species in Warm-temperate Steppe and Moderate-temperate Steppe
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Abstract: Steppe-monitoring stations have been chosen respectively in Warm-temperate Steppe and
Moderate-temperate Steppe in northern China. Applying the growth analyses indexes proposed by Hunt,
comparative research has been carried out into the growth characteristics of the mutual species such as
Stipa grandis, Leymus chinensis, Cleistogenes squarrosa, Lespedeza dahurica and Heteropappus altaicus in
these two steppe stations. The results demonstrate that the indexes all display great differences in the
content of chlorophyll, unit leaf rate, leafl area ratio and specific leaf area of the five species in the
stations. The content of chlorophyll of these species in Moderate-temperate Steppe is higher than that in
Warm-temperate Steppe. The unit leaf vate in Moderate-temperate Steppe is relatively higher than that in
the Warm-temperate Steppe. The numerical value of leaf area ratio and specific leaf area in the two
stations are quite different, just as, the specific leaf area of the same plant species may vary greatly in the
same month of the same year. This is the special difference formed from different conditions of water and
heat combinations over along time. And the two indexes are affected remarkably by water and heat
conditions , manifesting big plasticity in different years. Meanwhile, the above indexes show fluctuation in
different seasons. This indicates that the driven facter of temperature and conditions of water and heat
combinations have influence upon mutual species of different thermal steppe regions.
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Table 1 Comparison on chlorophyll content dynamics of mutual species in two steppe stations
1999 2000
Species 6 7 8 9 6 7 8
Species June July Aug. Sept. June July Aug.
H 9.45 7.49 14.11 7.32 10.79 2.77 7.17
Stipa grandis w 6. 44 3.55 2.03 1.91 3. 89 3.13 4.09
H 11.15 7.17 7.54 9.39 4.15 6.09 11. 05
Leymus chinensis w 6.42 1.10 4.10 3.46 5.34 4.29 5.25
H 12. 83 3.62 10. 53 6.78 7.88 7.01 10. 21
Cleistogenes squarrosa w 4.00 6. 28 2.69 2.53 3. 83 3.63 7.63
H 28.11 26.76 6.87 7.22 23. 65 21. 33 5.95
Lespedeza dahurica w 4. 66 7.13 1.19 0. 68 1.12 2. 84 4. 84
H 10. 75 4.36 14. 32 9.52 13.22 9. 88 12. 39
Heteropappus altaicus w 1. 97 3. 60 2.67 3. 80 3.76 3.41 7.33
H. ;s W
2 WULR)
Table 2 Comparison on unit leaf rate of mutual species in two steppe stations
1999 2000
Species 6 7 8 ¢ 6 7 8
pecies June July Aug. Sept. June July Aug.
H 0.9142 0.4676 0.0618 0. 0826 1.3067 —0.0530  0.1230
Stipa grandis W 0. 1444 0. 4887 0. 3730 0. 2850 0.6099 0.3012 0. 2980
H 2. 9508 0. 9089 0.5330 —0.2600 1.1032 0. 4836 0. 0504
Leymus chinensis Y 1.1420 0.0267 —0.0840 —0.8100 1. 0206 0.2330 0.2920
H 1. 2086 0.1137 0. 0870 0.1200 0.9284 —0.0763  0.3012
Cleistogenes squarrosa W 0. 4040 0.1424 —0.2700 —0.5500 —0.3279 0.0387 0. 2980
H 1. 6583 0.2685 —0.2700 0. 0004 0. 6282 0.4622 —0.1300
Lespedeza dahurica W 0. 0654 0.5471 —0.1800 —0.6800 0.2920 0.0596  0.2150
H 0.5422 —0.0429 0.9180 —0.2700 1.1235 —0.0166  0.0738
Heteropappus Altaicus w 0.5422 0.2967 —0.0028 —0.7000 0.6225 0.1486  0.1720
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Table 3 Comparison on leaf area ratio of mutual species in two steppe stations
1999 2000
Species 6 7 8 9 6 7 8
June July Aug. Sept. June July Aug.
H 39.18 47.78 95.59 131. 44 51.17 64. 31 75.76
Stipa grandis W 31.19 43.13 36.51 18.97 31.18 69.19 31. 14
H 15.19 24.29 31.27 36. 04 43. 69 39. 46 51.87
Leymus chinensis w 43.42 43.42 37. 60 22.84 19. 64 91.50 37.91
H 57. 37 115.13 156. 94 129. 61 92. 88 108. 99 134.97
Cleistogenes squarrosa w 141. 81 139. 56 60.78 44.56 22.71 169.19 31. 14
H 46. 84 67.97 63.53 62.16 60. 23 60. 23 70.41
Lespedeza dahurica w 82.16 82.16 56.33 79. 08 71.53 66. 87 59. 81
H 39. 85 52.15 57.26 57.67 62.55 56. 82 66. 78
Heteropappus altaicus W 62. 82 49.11 28. 04 117.55 33. 37 23.13 53.12
4 (SLA)
Table 4 Comparison on specific leaf area of mutual species in two steppe stations
1999 2000
. 6 7 8 9 6 7 8
Species June July Aug. Sept. June July Aug.
H 60. 51 69.52 126. 89 174. 96 139. 24 99. 04 103. 50
Stipa grandis w 47.50 63. 00 53.03 34.02 76.41 56. 69 43. 34
H 36. 25 58. 32 61.30 61.45 81. 94 71.27 84.27
Leymus chinensis w 95.71 119.13 70.73 24.91 43.48 34. 14 54.28
H 86. 56 153. 23 207.52 210. 35 277. 40 164. 87 224.47
Cleistogenes squarrosa w 165. 24 162. 28 82. 41 35.93 42.61 39.77 83. 35
H 73.06 106. 32 100. 99 100. 16 127. 96 94. 35 146.19
Lespedeza dahurica w 138. 04 138. 04 95. 06 96.03 252.67 111.95 101. 62
H 89. 34 87.40 148.76 161.77 145. 48 120. 98 141. 40
Heteropappus altaicus W 130. 49 102. 57 69. 75 97. 67 123.11 98. 32 98. 00
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