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Diurnal variation of respiration of reconstructed soil masses
and its hydrothermal influence factors
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Abstract; Four kinds of reconstructed soil mass in the barren beach were selected as the research objects. The
soil carbon flux measurement system ( LI-8100) was used to monitor the soil respiration and hydrothermal factors of
the reconstructed soil mass in situ, and the seasonal respiration changes of the reconstructed soil mass and its com-
ponents were analyzed. The results showed that the daily changes of soil respiration for the four reconstructed soil
masses showed a single-peak curve, and the patterns of daily changes for soil respiration were basically the same.
The lowest value during the observation period appeared at 6 : 00 or 20 : 00, and the highest value appeared at 10

100, 12 : 00, or 14 : 00. The soil respiration values of the four reconstituted soil masses reached the maximum
and minimum values during the experimental observation period in August and December, respectively, and the
daily variation range of the four reconstituted soil masses during the observation period. Among them, the maximum
values of reconstructed soil masses with meteorite, shale, sand, and soft rock were 9.88, 10.47, 14.94, and 12.19
pwmol + m™ + s7' respectively, the minimum values were 0.11, 0.08, 0.10, and 0.00 pmol - m™> + s™'.The order

was as sand>shale>soft rock>meteorite. The four factors of soil temperature (index model) , soil volume water con-
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tent ( quadratic model) , soil temperature, and water content ( power-index model) can explain the daily variation
of soil respiration. However, the explanatory power was different, the explanatory power of the two-factor model was
generally higher than 50.0% , and the interpretation ability of temperature in the single factor model was significant-
ly higher than that of water.Under the fitting of three kinds of models, the hydrothermal influence factor of the addi-
tion of meteorite to reconstruct the soil mass had the lowest ability to interpret the diurnal variation of soil respiration
(77% ~97% ) . Under the exponential model and the power-exponential model, the soil hydrothermal influence fac-
tor of the addition of meteorite to reconstruct the soil mass had the lowest ability to interpret the diurnal variation of
soil respiration (41% ~96% and 77% ~97% ). Under the quadratic curve model, the soil water content of adding

the shale reconstituted soil mass had the highest ability to interpret the diurnal variation of soil respiration (28%

~53%).

Keywords: soil respiration; reconstituted soil masses; hydrothermal factor; diurnal variation
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Table 1 Relationship betweendaily soil respiration rate and temperature for reconstituted soil mass

HII(A-H) A Meteorite JU# Shale > Sand H#E Soft rock

Date (m—d) a b R? a b R? a b R? a b R?
11-26 0.0053  0.5971 0.85 0.0022  0.7045 0.89 0.0018 0.7121 0.84 0.0041 1.7534 0.94
12-08 0.0113  0.6412 0.93 0.0009  1.158 0.98 0.0029  0.9266 0.93 0.0053  0.0005 0.80
01-14 0.1054 1.6142 0.41 0.1133  1.7351 0.76 0.0704  1.9597 0.86 0.0838 1.7163 0.66
02-24 0.0050 0.3788 0.92 0.0012  0.7946 0.84 0.0001  1.1005 0.86 0.0045 0.6217 0.84
03-27 0.3050 0.1296 0.49 0.2237  0.1597 0.53 0.1651 0.1638 0.87 0.2925 0.1376 0.90
04-11 0.5737  0.1057 0.80 0.5862 0.1133 0.96 0.4076  0.1413 0.98 0.6669 0.1091 0.87
05-12 0.4896 0.1032 0.81 0.2495 0.1345 0.91 0.1836  0.1485 0.94 0.5519 0.1010 0.93
06-15 0.8877 0.0836 0.61 0.6772  0.0868 0.95 0.4751  0.1009 0.83 0.6433  0.0843 0.74
07-25 1.0700 0.0732 0.63 0.7522  0.0776 0.51 0.6225 0.0807 0.76 0.6557 0.0745 0.67
08-14 1.4698 0.0674 0.60 1.3315 0.0723 0.59 1.3642  0.0802 0.97 1.5094 0.0713 0.96
09-23 1.0979  0.0913 0.82 0.7797  0.0982 0.59 0.7207 0.1174 0.79 1.3289 0.0845 0.60
10-08 0.6334  0.0903 0.96 0.5484  0.0959 0.87 0.3680 0.1257 0.85 0.8892  0.0839 0.81

Table 2 Relationship between daily soil respiration rate and volumetric water content for reconstituted soil mass

®2 EMIEFRER(R)STEGREKE(W,) BEUZBEHIRXER (R =aw’ +bw+c)

HWI(A-H) E47 Meteorite T Shale 7> Sand AtAbA Soft rock
Date (m-d) a b c R? a R? a R? a R?
11-26 -0.0074 0.0563 -0.0002 0.23 -0.2907 0.41 -0.5006 0.26 -0.4018 0.37
12-08 -0.3027 0.0857 -0.0138 0.27 -1.2562 0.53 -0.6835 0.32 -0.1040 0.26
01-14 -0.2926 0.321 -0.0447 0.27 -2.4507 0.49 -2.4507 0.49 -0.6520 0.47
02-24 -1.0419 0.2341 -0.0171 0.46 -1.3107 0.34 -0.4457 0.38 -0.6641 0.46
03-27 -4.5251 1.5778 -0.0874 0.46 —-1.4536 0.36 -1.727 0.40 —3.2451 0.40
04-11 —7.2434 3.9182 -0.4361 0.43 -9.3423 0.37 -18.921 0.29 -11.501 0.38
05-12 -16.848 3.9518 -0.2945 0.46 -2.1421 0.40 —9.8838 0.44 -7.6091 0.44
06-15 —3.8989 1.0745 -0.0794 0.33 -5.1743 0.28 —-4.0945 0.41 —-6.4708 0.24
07-25 -8.4506 0.0718 -0.0391 0.37 -8.2741 0.42 -8.3395 0.29 -6.2462 0.40
08-14 -5.2308 0.6053 -0.0220 0.31 -8.5168 0.31 -13.644 0.29 -17.665 0.49
09-23 -5.1123 0.2868 -0.0130 0.38 -4.4172 0.53 -4.9809 0.37 -8.5975 0.45
10-08 -1.4618 0.7283 -0.0577 0.46 -5.5392 0.39 -0.8546 0.23 -3.4286 0.50
®3 EMEEFRER(R)STERE(T) EREKE(W,) BELHIXR(Ry=ae" v’

Table 3  Relationship between daily soil respiration rate and temperature and volumetric water content for reconstituted soil mass

HM(A-H) 1547 Meteorite W% Shale ) Sand filtAbA Soft rock

Date (m-d) a b ¢ R? a R? a R? a R?
11-26 0.009 0.515 0.072 0.9 0.001 0.91 0.001 0.93 0.004 0.99
12-08 0.032 0.602 0.412 0.91 0.002 0.98 0.003 0.99 0.002 0.93
01-14 0.142 1.053 0.034 0.56 0.031 0.92 0.040 0.95 1.315 0.56
02-24 0.013 0.407 0.207 0.91 0.001 0.88 0.001 0.95 0.005 0.87
03-27 0.052 0.236 0.118 0.75 0.001 0.90 0.020 0.85 0.486 0.92
04-11 0.020 0.328 0.036 0.97 0.056 0.99 0.067 0.93 0.122 0.97
05-12 0.032 0.228 0.022 0.92 0.027 0.88 0.007 0.98 0.079 0.95
06-15 0.322 0.120 0.060 0.87 0.103 0.98 0.113 0.97 0.055 0.87
07-25 0.250 0.126 0.074 0.90 0.162 0.90 0.432 0.68 0.668 0.72
08-14 0.994 0.076 0.083 0.77 0.127 0.91 0.737 0.97 0.186 0.93
09-23 0.003 0.388 0.006 0.94 0.009 0.67 0.111 0.86 0.018 0.95
10-08 0.109 0.189 0.016 0.85 0.021 0.89 0.038 0.83 0.068 0.90
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