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Abstract: [Objective] This study, with a comparison of the differences in soil respiration rates of
Cunninghamia lanceolata plantations under different thinning intensities, is aimed to investigate the main
factors affecting soil respiration rates, so as to provide a scientific basis for forest management and carbon sink
management. [Method] With a randomized block design, three thinning treatments, namely control (thinning
0%), moderate thinning (thinning 45%) and heavy thinning (thinning 70%) were arranged before short-term in-
situ monitoring was conducted of soil respiration rates in C. lanceolata plantations using static box-
meteorological chromatography. [Result] Thinning significantly increased the soil respiration rate in C.
lanceolata forest, with an increase of 23.30% and 44.94% for the ones treated with moderate and heavy thinning
respectively. Soil respiration rate was exponentially correlated with soil temperature at 5 cm depth, but not with

soil water content. The temperature sensitivity coefficient (Q;,) of soil respiration ranged from 1.77 to 2.16
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under different thinning treatments, with the Q,, being the highest under the control treatment, and thinning
decreased the temperature sensitivity of soil respiration in C. lanceolata stands. Soil respiration rate of C.
lanceolata plantation was positively correlated with soil water-soluble organic carbon, microbial biomass
carbon and permanganate-oxidizable carbon (P<<0.01). [Conclusion] Thinning promoted the soil respiration
rate of C. lanceolata forest which increased with the increase of thinning intensity. Soil temperature is the main
factor affecting the change in soil respiration rate, with soil active organic carbon being an important factor.
[Ch, 3 fig. 5 tab. 44 ref.]
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Table 1 Basic conditions of the plots
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Table 2 Annual average values of soil respiration rate and environmental factors in C. lanceolata plantation under different thinning treatments

il i e iﬁ%ﬂ?ﬂ%ﬁ;ﬁ/ J—— Sk KGR ﬂ%/ iﬂi%i@;ﬁﬁ&/ VERI%Y ﬁlﬁz)%/
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Xif R 149.3242.92¢  15.00+0.19b  27.54+0.89a 96.80+2.18 b 266.21+6.84 ¢ 10.74+0.66 b
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Giviy 217.15£1.79a  16.16£023a  29.74£1.52a  119.51x6.16a 331.07+8.96 a 14.34+0.45 a
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Figure 2 Dynamics of soil temperature and moisture in C. lanceolata plantation under different treatments
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Figure 3 Seasonal variation of soil active organic carbon in C. lanceolata forest under different treatments
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Table 3 Regression models of soil respiration rate with soil temperature, moisture and temperature sensitivity (Q;,)

IR TR
st ] [A] e Ah 2R O
a b R a b c R

it e 0.252 0.077 0.934** -32.151 18.368 —1.481 0.151 2.16+0.09

MR 5 14 e 0.405 0.059 0.941** 1.251 -1.168 1.393 0.004 1.80£0.05
o 0.491 0.057 0.882%* -23.721 13.159 -0.322 0.034 1.77£0.07

it 0.263 0.072 0.858%* 16.971 0.095 0.129 0.268%* 2.05+0.12

[R5 55 24F g 0.351 0.066 0.884%* —56.700 30.036 -2.710 0.067 1.93£0.10
H 0.408 0.066 0.904** —41.085 21.324 -1.283 0.046 1.93+0.08

it e 0.262 0.074 0.904%* -35.500 20.339 -1.730 0.192 2.10+0.08

p=\ T 0.377 0.062 0.907%* -11.228 6.651 0.238 0.011 1.86+0.06
HRE 0.448 0.061 0.891%* —26.646 14.972 —0.598 0.040 1.84+0.06

BB MRS A 14E M 2018 4FE 2 AR 20194 1 A, MRS 4 2 45 2019 4E 2 A Z 2020 45 1 A, 378 2018 4F 2 1 3] 2020 4F
1 A B3t =R B3 (P<0.01),
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Table 4 Correlation between soil respiration rate and environmental factors

[ Ak B VA LB S BB [CGRYLELY/N A IR HHEERR
it A 0.838%** 0.903%* 0.860%* 0.944%* 0.201
g 0.895%* 0.850%* 0.915%* 0.957%* 0.028
HL 0.864** 0.897%* 0.881%* 0.960%* 0.014
St 0.874%* 0.885%* 0.880%* 0.924%* 0.106

VLA . DURBAGES . R iid A (P<<0.01),



55 40 B4 5 4] WRIHRAE AT 1] A58 JBE X0 A AN T - S e 4 ) R 30T i 1059

®5 TEMFRERSINMGEFH T EFEE

Table 5 Multiple regression model of soil respiration rate with environmental factors

] Ab 2 Ji kil n F R P
R=0.947Txy 24 192.818 0.893 <0.001
%o R R=0.689 x1 +0.291 Xpoxc 24 113.839 0.908 <0.001
R =0.890 x7 +0.486 xpoxc +0.406 Xppe 24 92.408 0.923 <0.001
R, =0.967 x 24 321.305 0.933 <0.001
i : !
R, =0.724 x1 +0.293 xysoc 24 268.603 0.959 <0.001
- R, =0.960 x 24 261.820 0.919 <0.001
R, =0.681 x1 +0.343 xpoxc 24 267.618 0.959 <0.001
R,=0.935 x; 72 489.252 0.875 <0.001
B R, =0.630 x7 +0.383 Xpoxc 72 447.716 0.928 <0.001
R, =0.580 x1 +0.278 xpoxc +0.167 xwsoc 72 322.352 0.934 <0.001
Vi RN HIEPIGH R s xp B HIEREE ;s xpoxe W HIES BB xwsoc N HHKIEER K ; xype I HIERUEWED
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