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Comparative Study on Determination Methods of Soil Respiration and Its "*C Isotope

NIE Tangtang" 2, WANG Juan®, YAO Huaiying" % GE Chaorong'"

(1 Research Center for Environmental Ecology and Engineering, School of Environmental Ecology and Biological Engineering,
Wuhan Institute of Technology, Wuhan 430073, China; 2 Key Laboratory of Urban Environment and Health, Institute of Urban
Environment, Chinese Academy of Sciences, Xiamen, Fujian 361021, China)

Abstract: In order to compare the differences between various methods in determining soil respiration as well as its B¢ isotope,
gas chromatograph (GC-TCD), stable isotope mass spectrometer (Gasbench-IRMS), cresol red coloration (MicroResp) and alkali
absorption were applied to measure soil respiration rates, two methods that Gasbench-IRMS and alkali absorption were used to
detect °C isotope abundance in soil respiration, so as to accurately assess soil respiration and carbon emissions, and provide
reference for related research. The results show that: 1) Soil CO, emission rates measured by the two instrumental methods (GC
and IRMS) are analogical (basal respiration) or trend-consistent (induced respiration), with good repeatability (standard deviation
is 0.011, 0.010 mg /(kg-h), respectively) and high accuracy. The data from MicroResp is similar to that from apparatus, but the
precision is relatively poor. Partial results determined through alkali absorption method are either higher (soils with low SOM
content) or lower (soils with high SOM content) than the real values. 2) In the detection of 13C0, abundance, the deviation
determined by Gasbench-IRMS is small (standard deviation of the 8'*C value is 0.137%o), and the results is closed to the expected
values, can accurately reflect the utilization of surrounding substrate by soil microbes during respiration. In conclusion, the
instrumental method can more accurately determine soil respiration and its '>C isotope than chemical analysis methods
(MicroResp and alkali absorption).

Key words: Soil respiration measurement; '*C isotope abundance; Method comparison
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Table 1 Physical and chemical properties and geographic information of the tested soil samples

+H FREHLIX {37 EERSR EROKAE B BEEANUE A NH,-N NON
FEAR (C) (mm) pH (g/kg) (mgkg)  (mgkg)
S1 JTARET. 110.33°E, 21.13°N 23.20 1750.0 5.82 10.40 10.43 10.72 2.39
S2 P EAR() 103.39°E, 23.41°N 18.80 1545.0 7.47 15.00 11.48 7.90 42.21
S3 B 101.16°E, 23.71°N 11.50 1500.0 6.01 19.29 8.29 9.28 7.55
S4 PR AN 107.37°E, 30.69°N 16.15 1 100.0 6.14 25.51 10.07 12.94 9.01
S5 LV HE 115.15°E, 28.07°N 17.20 1680.2 5.26 30.13 12.86 6.63 7.34
S6 LA EE 118.24°E, 33.98°N 14.20 910.0 7.38 35.40 12.83 10.87 12.65
S7 biyetli 118.21°E, 26.38°N 19.20 1700.0 5.85 39.92 9.10 13.66 15.83
S8 T 112.68°E, 27.47°N 17.05 1510.0 5.34 44.86 8.63 29.25 1.90
S9 wae s 116.88°E, 25.14°N 19.00 1700.0 5.50 49.34 11.88 13.54 15.61
S10 i RAR=P VS 120.94°E, 30.71°N 15.90 1168.6 5.45 54.81 9.54 73.36 20.99
S11 BIRIIW/REE  126.35°E, 45.67°N 5.00 569.1 7.47 61.80 17.33 10.22 18.02
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Fig. 1 Experimental procedure of alkali-absorption-IRMS method
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Fig. 3 Relationships between soil basal respiration rate and organic matter content
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Fig. 4 8"C values produced by basal respiration (A) and >C-CO, abundances released by induced respiration (B) of paddy soils
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Fig. 5 Soil respiration rates (basal/induced) of paddy soils
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Table 2 Comparison of four methods in measuring soil respiration rate and two methods in measuring '*C-CO, abundance
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