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Study of Distinguish Root Respiration from Total Soil Respiration by Root Exclusion
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Abstract: In order to determine the possibility of measuring the root respiration by using root exclusion method, we conducted field experiments
to measured total soil respiration and net soil respiration in three temperate grassland communities including Leymus chinensis free-grazed
steppe> stipa grandis free-grazed steppe and Leymus chinensis degenerated free-grazed steppe in the growing season, 2005. At the same time,
the proportion of the root respiration to the total soil respiration was estimated in different steppes by this method separately. The results
indicated that the root exclusion method was very operable in estimating the proportion of the root respiration to the total soil respiration in
temperate grassland communities, and the proportion varied from 25% ~ 45% with the mean value of 35.66% . The precision of this
proportion was markedly improved compared with the correlation studies of both here and abroad, and it was provided with superior applied cost
in the field of carbon cycle of grassland ecosystem.
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Table 1 Main habitat characteristics and relevant physiochemical properties of the three steppes
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Table 2 Comparison of the soil temperature with root and without root

in Leymus chinensis degenerated free-grazed steppe

0 em HfE/°C 5 em HUE/°C 10 em HudEL/C

WER - = om AR R AR kR
05-19 22.4 22.0 15.2 14.7 11.3 10.6
06-07 29.3 29.0 21.8 21.4 17.1 16.7
06-20 29.1 30.1 22.4 21.8 18.4 18.2
07-09 31.6 31.7 23.0 22.2 20.2 20.1
07-17 34.5 35.3 27.3 28.2 24.3 24.7
08-07 29.9 30.4 24.8 24.6 22.0 22.1
08-17 24.8 24 .4 18.8 18.8 16.4 16.2
09-05 23.2 24.0 19.0 18.2 16.7 16.5
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Table 3 Test of the significance of difference on soil water content and soil organic

carbon content with and without root in the three grazed steppes
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Table 4  Correlation analysis of total soil respiration and climatic factors in the three steppes
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Table 5 Root respirations soil microorganism respirations total soil respiration and the proportion of

the root respiration to the total soil respiration of the three steppes

B A W H 1 THEDIFIR /mge (m?eh) ~ 1 AP /mge (s ) = AR R IPIE /mge (n? +h) ~! R s b A5/ 9%
05-19 114.03 71.46 42.39 37.18
06-07 120.86 74.23 46.63 38.58
06-20 140.17 84.46 55.71 39.74
07-09 169.41 121.51 47.90 28.27
SE R L R R 07-17 353.14 189.76 163.38 46.27
08-07 108.80 77.08 31.72 29.15
08-17 245.68 94.66 151.02 61.47
09-05 68.43 47.62 20.81 30.41
09-16 47.33 33.97 13.36 28.23
05-20 159.44 94.41 65.03 40.79
06-08 115.92 67.02 48.91 42.19
06-21 281.79 171.00 110.79 39.32
SR BRSO R 07-08 182.43 129.18 53.26 29.19
07-18 115.42 86.76 28.66 24.83
08-08 129.62 88.77 40.85 31.52
08-18 250.05 121.8 128.24 51.29
09-06 69.00 52.00 17.00 24 .64
09-17 67.69 54.20 13.49 19.93
05-21 115.94 69.49 46.45 40.06
06-09 113.70 63.95 49.76 43.76
06-22 226.25 169.55 56.70 25.06
07-10 270.65 140.58 130.07 48.06
K H B BARCR R 07-19 179.07 131.66 47.41 26.48
08-09 112.88 82.49 30.39 30.39
08-19 198.07 115.81 82.26 41.53
09-07 59.05 44.59 14.46 24.49
09-18 115.94 69.49 46.45 40.06
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