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Diurnal variations of soil respiration in Bothriochloa ischaemum and

Lespedeza davurica mixture pasture at Loess Hilly Region
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)
Abstract: Soil respiration is an important index for evaluation of soil quality and fertility properties. The
clarification of the variations and influence factors of soil respiration in grass-legume mixture pasture will
provide evidence for accurately assessment of the effects and response of mixture pasture. In order to com-
prehensively evaluate the performance of mixture pasture of Bothriochloa ischaemum and Lespedeza da-

vurica » diurnal changes of total soil respiration rate with different mixture ratio of the two species, the
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contribution of each species and temperature responses of each species were investigated and analyzed in
June, 2011 and 2012. The diurnal variation of total soil respiration rates were asymmetric unimodal curves
which peaked between 12:00 and 14:00. The daily average of total soil respiration rate decreased in the fol-
lowing order: B. ischaemum monoculture>B. ischaemum and L. davurica intercropping>L. davurica
monoculture. There were significant correlations between total soil respiration rate and air temperature
(P<C0.05), while there was no significant correlations between soil respiration rate and soil temperature at
5, 10 or 15 cm soil layers. In monoculture, soil respiration rate of B. ischaemum was more sensitive to

temperature than that of L. davurica. Q,, values ranged from 1.48 to 2.61 with the highest Q,, value of

B. ischaemum monoculture. There was no significant differences between L. davurica monoculture and

mixtures.

Key words: soil respiration; mixture ratio; contribution rate; temperature; Q,, value
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Table 1 Row mixture ratios of Bothriochloa ischaemum and
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Fig.1 Diurnal changes of environment factors during the
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Fig.2 Diurnal change of soil temperature in different soil layers of the pasture during the experiment in 2011 and 2012
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Fig.3 Diurnal variation of total soil respiration rates for different mixture ratios in 2011 and 2012
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Table 2 Soil volumetric water content (0—20 cm) for each mixture ratio during the experiment in 2011 and 2012 %

IR 1 10 cm 4 )2 Soil layer 20 cm 1 )2 Soil layer
Mixture ratio 2011 2012 2011 2012
By Do 3.764+0.08a(b) 4,04+0.17a(a) 4.16+0.28a(b) 5.2140.60a(a)
B, Dy 3.63£0.05a(h) 3.89+0.26a(a) 4.2640.20a(b) 5.35+0.63a(a)
B, Ds 3.6540.05a(b) 3.9240.24a(a) 4,444+0.12a(b) 5.5140.72a(a)
B;D; 3.7340.05a(a) 3.8940.09a(a) 4.20+0.05a(bh) 5.144+0.52a(a)
Bs D, 3.68+0.08a(b) 3.97+0.12aCa) 4.2640.24a(b) 5.30£0.32a(a)
Bs D, 3.6540.09a(b) 3.9440.12a(a) 4,214+0.28a(b) 5.1440.28a(a)
By Dy 3.6040.08a(b) 4,154+0.00a(a) 4,184+0.18a(b) 5.5940.55a(a)

W WA E/NE T8 7 AN [FR 3% L ) 18] 25 5 3% (P <<0.05) , [FAT 465 N AN [l /N B 52 B 3R 7R 48 R 4K L R 6] — 2 J2 R [ 48 03 7] 22 55
#(P<<0.05). F [,
Note: Different lower case letters mean significant difference among different mixture ratios at 0.05 level, while those within parentheses for the

same mixture ratio within the same row mean significant difference between 2011 and 2012 at 0.05 level. The same below.

R3 200 202 EARBEFEOEM T EFREZAHE.ATREREBFERHRE
Table 3 Daily mean and variation for soil respiration rate and contribution of B. ischaemum

under different mixture ratios in 2011 and 2012

SRR 1) H #x KX {H Daily max. value/g CO, * m % « h™! H % /ME Daily min. value/g CO; * m™ % « h™!

Mixture ratio

2011

2012

2011

2012

By Do 0.34+0.02c(b) 0.5440.00c(a) 0.204+0.01d(b) 0.30+0.03bc(a)
B, Dy 0.4540.05bc(a) 0.40£0.03d(a) 0.27£0.01c(a) 0.27£0.01c(a)
B, Dy 0.62+0.09bc(a) 0.3740.07d(b) 0.26£0.04c(a) 0.2040.00d(a)
B;D; 0.81+0.11abc(a) 0.5740.00c(b) 0.3640.06b(a) 0.3440.04b(a)
Bs D, 0.8040.03abc(a) 0.62+0.00c(b) 0.39£0.04ab(a) 0.34£0.01b(a)
By D, 0.84+0.11ab(a) 0.7240.09b(b) 0.360.02b(a) 0.327£0.03b(a)
By Dy 1.2340.13a(a) 0.9240.00a(b) 0.4240.03a(a) 0.4040.00a(a)
H {8 Daily mean/ H f KAE /e /IME. [EE S Ayifio
TR 7% L 41

Mixture ratio

gCO, +m ?«h!

Daily max. /min.

Contribution of B. ischaemum /%

2011 2012 2011 2012 2011 2012

By Do 0.27240.06d(b) 0.4540.10bc(a) 1.72 1.80 0 0

B Dg 0.3640.08cd(a) 0.3440.05cd(a) 1.66 1.52 38.60 17.72
B, Ds 0.44740.13bed(a) 0.30£0.06d(b) 2.40 1.80 68.70 58.14
B;Ds 0.560.16b(a) 0.47240.09bc(a) 2.28 1.69 75.00 62.58
Bs Dy 0.544-0.15bc(a) 0.5140.10b(a) 2.04 1.82 78.65 67.51
Bs D, 0.63+0.17ab(a) 0.53+0.14b(a) 2.31 2.24 91.05 86.30
Bio Dy 0.79£0.28a(a) 0.69+0.21aa) 2.93 2.30 100.00 100.00
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Table 4 Regression between soil respiration rate with air and soil temperature in different mixture ratios

S5 TRHE L B 2011 4F Year 2012 4 Year
Temperature Mixture
parameter ratio a b R? p Quo a b R? P Qo
By Dy 0.037 0.062 0.713 0.000 1.86 0.048 0.070 0.625 0.000 2.01
B, Dy 0.077 0.048 0.399 0.005 1.62 0.097 0.039 0.437 0.003 1.48
. ) B, D 0.034 0.079 0.702 0.000 2.20 0.067 0.047 0.417 0.004 1.60
SR Air
B;Ds 0.063 0.068 0.543 0.000 1.97 0.129 0.040 0.282 0.023 1.49
temperature
Bs D, 0.069 0.064 0.571 0.000 1.90 0.083 0.058 0.533 0.001 1.79
By D, 0.084 0.062 0.399 0.005 1.86 0.045 0.077 0.537 0.001 2.16
B, Dy 0.060 0.079 0.443 0.003 2.20 0.032 0.096 0.744 0.000 2.61
By Dy 0.188 0.010 0.131 0.141 — 0.182 0.027 0.481 0.001 1.31
B, Ds 0.322 0.002 0.006 0.754 0.273 0.006 0.060 0.329
. B, Ds 0.444 —0.002 0.002 0.858 — 0.262 0.004 0.012 0.664 —
5 cm i
B; Ds 0.615 —0.004 0.012 0.665 — 0.447 0.001 0.001 0.918 —
Soil temperature
Bs D, 0.387 0.010 0.087 0.235 0.393 0.008 0.051 0.367
Bs D, 0.330 0.019 0.253 0.033 1.21 0.323 0.014 0.091 0.225 —
B, Dy 0.401 0.019 0.175 0.085 — 0.306 0.024 0.238 0.040 1.27
By Do 0.205 0.009 0.056 0.344 — 0.216 0.026 0.243 0.038 1.30
B, Dg 0.355 0.000 0.001 0.922 — 0.342 0.000 0.000 0.934 —
. B, Ds 0.515 —0.007 0.024 0.538 — 0.365 —0.008 0.035 0.457 —
10 em + &
B; Ds 0.707 —0.009 0.043 0.409 — 0.624 —0.011 0.062 0.319 —
Soil temperature
Bs Dy 0.412 0.009 0.044 0.405 0.537 —0.002 0.002 0.857
Bs D, 0.340 0.021 0.181 0.078 — 0.462 0.003 0.003 0.834 —
By Dy 0.422 0.020 0.117 0.164 — 0.454 0.014 0.044 0.404 —
By Dyo 0.240 0.025 0.114 0.171
B, Dy 0.414 —0.009 0.031 0.483 —
. B, Dg 0.498 —0.023 0.134 0.135 —
15 cm &
B; D; 0.858 —0.027  0.169  0.090 —
Soil temperature
Bs D, 0.699 —0.014 0.042 0.414 —
Bs D, 0.624 —0.009 0.010 0.691 —
Bio Dy 0.621 0.002 0.001 0.923 —
TE sa g BEAl P0G SR %, IR 0 C B 19 R HERF I % (g CO2 » m™2 « h™ 1) 56 iR SR R 205 Qoo g - N W UK R 45 2011 4F 15 em 1R

ESUE

Note:a is basic respiration rate, namely soil respiration rate at 0°C ;

sitivity to temperature; soil temperature at 15 cm soil layer in 2011 was not measured.

b is coefficient of temperature; and Q1o is coefficient of soil respiration sen-
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