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Abstract

Aims Our objective was to determine the spatial variation of the temperature sensitivity of soil respiration (Q10)
and it’s controlling factors in forest ecosystems across China.

Methods Based on published papers, the field measurement data of soil respiration were collected to build the
dataset of annual Q)¢ in forest ecosystems across China. Further, the spatial variation and the drivers of Q¢ in dif-
ferent forest types were analyzed.

Important findings The results showed that 1) Q)¢ ranges from 1.09 to 6.24, with a mean value (+ standard er-
ror) of 2.37 (+ 0.04) and no significant difference among different forest types; 2) When all forest types were con-
sidered, Q)¢ increased with increasing latitude, altitude, soil organic carbon content (SOC) and soil total nitrogen
content (7N), but decreased with increasing longitude, mean annual temperature (MAT) and mean annual precipi-
tation (MAP). Climate (MAT, MAP) and soil (SOC, TN) factors together explained 32.8% variations in Q9. MAT
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and SOC were considered as the primary factors driving the spatial variation of Qjo. 3) Q)¢ of different forest
types responded differently to climate and soil factors. Q1o decreased with the increase of MAP in the deciduous
needleleaf forest (DNF), while Q19 showed no significant correlation with MAP in other forest types. Oy in-
creased with the increase of 7N in evergreen broadleaved forest (EBF), deciduous broadleaved forest (DBF), ev-
ergreen needleleaf forest (ENF), and the sensitivity of Q¢ to TN was the highest in EBF and the lowest in ENF.
Although Q) showed concentrated distribution trend, more attention should be paid to the large range of variation
in future C budget studies. The primary driving factors and the response to environmental factors of Qj( varied
among forest types. Under the scenario of future climate change, Qo may vary divergently among different forest
types. Therefore, the divergent responses of key parameters of carbon cycle in different forest types to climate
change should also be considered in future carbon-climate models.
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Table1l Supporting information of the dataset of annual temperature sensitivity of soil respiration (Qjo) in forest ecosystems across China

R T EI Type of variable

A5 Variable

PR
Site

e kS

Climate factor

LECAISE
Vegetation factor
iR

Soil temperature and moisture

PR AL P
Soil physicochemical property

SRR T U A

Temperature sensitivity of soil respiration
M T7 A B

Measurement method information

LB N)y LJE(° B)s if#HA(m)

Latitude (° N), Longitude (° E), Altitude (m)

FEFHRIRCC), FERK R (mm), FA&K Hmm), FERIEE(mmmm™), R PR ECC), ki
AR K B (mm)

Mean annual temperature ('C), mean annual precipitation (mm), annual evapotranspiration (mm), aridity index
(mm-'mm "), mean annual temperature of study sites (‘C), mean annual precipitation of study sites (mm)
MRAPA, Ml (a), MRS (m® m )

Stand type, stand age (a), leaf area index (m*-m™2)

Tt )P 3 L R RE(C), 1) SRR B AR AR(C), WU ) LA AR K (o m ), IR
Ot K% (%)

Mean soil temperature during measurement (C), soil temperature amplitude during measurement (C), Soil
volumetric water content during measurement (m’*-m™), soil mass water content during measurement (%)

TIEAN S B (ke ), HIESR S E(gke "), HIHEBRELL, TIRAT(gem), TIEETHE

Soil organic carbon content (g-kg™), soil total nitrogen content (g-kg™), soil carbon-nitrogen ratio, soil bulk den-
sity (g-em™), soil pH

LA IR E BRI (O10), Van't HofE 5 A2 (F UL E R (R

Temperature sensitivity of soil respiration (Q1o), the determination coefficient of Van’t Hoff equation (R?)
Frop e B, SRE 0, COME MMl bnE, AR EHNE, LANE), AEITEGEHSH A
=i, AIAEWRAERE. AETTHAER)

Start date of measurement, end date of measurement, CO, measurement method (Alkali solution absorption, Gas
chromatography, Infrared method), chamber method (Static closed chamber, Dynamic closed chamber, Automatic

opening and closing chamber)
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Fig. 1 Spatial distribution of study sites included in the dataset of annual temperature sensitivity of soil respiration (Q1¢) in forest
ecosystems across China. DBF, deciduous broadleaf forest; DNF, deciduous needleleaf forest; EBF, evergreen broadleaf forest; ENF,

evergreen needleleaf forest; MF, mixed forest.
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Fig. 2 Frequency distributions of the temperature sensitivity of soil respiration (Q;0)(A) and coefficient of determination of Van’t
Hoff equation (R*)(B). The solid line represents the mean value, the dashed line represents the median value, and the red curve is the

distribution curve.
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Fig. 3 Temperature sensitivity of soil respiration (Q;,)(mean +
SE) in different forest types. n, the sample size; the same letter
represents no significant difference in mean values between
groups (o = 0.05). DBF, deciduous broadleaf forest; DNF, de-

ciduous needleleaf forest; EBF, evergreen broadleaf forest; ENF,

evergreen needleleaf forest; MF, mixed forest.
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Fig. 4 Relationships between the temperature sensitivity of soil respiration (Q,,) with latitude (Laf)(A), longitude (Lon)(B), altitude
(41£)(C), mean annual temperature (MAT)(D), mean annual precipitation (MAP)(E), aridity index (41)(F), soil organic carbon content
(SOC)(G), soil total nitrogen content (7N)(H) and soil C:N (). DBF, deciduous broadleaf forest; DNF, deciduous needleleaf forest;
EBEF, evergreen broadleaf forest; ENF, evergreen needleleaf forest; MF, mixed forest.
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Fig. 5 Structural equation model (A) and standardized total effect (B) of the effect of climatic and soil factors on spatial variation in
the temperature sensitivity of soil respiration (Q;o). Numbers beside arrows are standardized path coefficients (y), the solid and
dashed arrows represent the positive and negative effects in a fitted structural equation model, respectively. All paths in this model are
significant (p < 0.01). R? (bold number) values represent the proportion of variance explainable by each variable in the model, y* =
1.39, df = 1, p = 0.24, RMSEA = 0.032. MAP, mean annual precipitation; MAT, mean annual temperature; SOC, soil organic carbon
content; TN, soil total nitrogen content.

T2 L IEUPULE E BURME(Q10) 5 RMEMAT. MAP) 3B K FE(SOC. TN)IIZ e[
Table2 Multiple linear regression of the temperature sensitivity of soil respiration (Q)¢) with climate (MAT, MAP) and soil factors (SOC, TN)

FRMIA! Forest type [a]J975FE Regression equation R F p n

DBF 010=-0.027MAT + 0.334TN + 2.00 0.38 13.06 <0.01 46
DNF Q10=-0.099MAT + 0.066SOC + 2.81 0.99 99.86 <0.01 6
EBF Q10=—0.001MAP + 0.451TN +2.92 0.50 28.38 <0.01 61
ENF Q10=-0.060MAT + 0.0065SOC + 3.11 0.44 22.97 <0.01 61
MF Q10=-0.041MAT + 0.014SOC + 2.72 0.33 6.30 <0.01 29
All Q10=-0.047TMAT + 0.01250C + 2.83 0.33 49.55 <0.01 208

n, BEAE K/, DBF, % MEErAk; DNF, J%r-EFdk; EBF, #4RFE Ak, ENF, #4046 IR MF, JRZEH . MAP, SRR KE; MAT, 4 F50R; SOC, +
WAV S &, TV, TR S 2.

n, sample size. DBF, deciduous broadleaf forest; DNF, deciduous needleleaf forest; EBF, evergreen broadleaf forest; ENF, evergreen needleleaf forest; MF,
mixed forest. MAP, mean annual precipitation; MA7, mean annual temperature; SOC, soil organic carbon content; 7V, soil total nitrogen content.
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Xu et al., 2015; Li et al., 2020). 50 R ], MATA] L
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VIR RN S S, RE A S S EEE TR
AE GG T B R % (Peterson et al., 2007; Schipper et
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(ISR ZIRI, AC B IR T i AR, 5 30010BE i
JE Tt 5 T B (Schipper et al., 2014; Li et al., 2020).
FLUR, RO IR T v e IR A Yy D gy i
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MATIE X Q0 ¥ B 422 R0 8] 422 52 0 55 2 FRAK T Qwo
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