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Abstract: Soil CO, flux to the atmosphere is a major factor affecting the global carbon cycle. The CO, flux between soil
layers is driven by soil temperature, moisture, and substrate supply. Soil CO, flux and its major driving factors vary
temporally and spatially within soil profiles. However, many studies have focused only on the surface soil, which is
insufficient to correctly clarify the actual soil CO, release processes, because soil CO, flux is the addition of CO, production
in each soil layer under different biological, chemical, and physical conditions. The vertical distribution of soil CO, flux
should be considered to better understand the production processes in soil CO,. Moreover, in the next few decades, an

increasing frequency and duration of droughts is expected in subtropical regions in China as a result of global climate
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change. However, our understanding of the effect of drought on the vertical partitioning of soil CO, flux is not well known. In
the present study, a throughfall exclusion experiment was established to explore the soil CO, flux distribution in the vertical
profile in response to simulated drought at two different elevations, including a coniferous forest (CF) at 1,450 m.a.s.l and
an evergreen broadleaved forest ( EBF) at 650 m a.s.l, in a subtropical region in southeastern China from June 2014 to
December 2015. We used a CO, solid concentration detector to determine the CO, concentration at different soil depths, and
measured soil CO, efflux from surface soils using an Li-8100 soil CO, automated measurement system. The soil CO, flux at
10, 30, and 50 cm soil depths was estimated using the gradient method. The results showed that soil CO, concentrations
from the CF and EBF plots gradually increased with soil depth. Soil CO, production in the 10 c¢m soil depths in CF and EBF
for the control treatment (CK) was 53.5% and 55.7% of the total soil CO, production, respectively, indicating that soil
CO, production primarily appeared in shallow soil owing to the high soil organic carbon and fine root biomass. Drought
treatment significantly reduced soil CO, flux in each soil layer from CF and EBF. The temperature sensitivity of soil CO, flux
decreased with increasing soil depth. Drought treatment in CF significantly decreased Q,, in the shallow soil (P=0.02) , but
there were no significant differences in the deeper soil layers (30 cm: P=0.30; 50 cm: P=0.23); and in EBF, drought
treatment significantly decreased Q,, in the deeper soil (30 cm: P=0.02; 50 cm: P=0.01), but was not significantly
different in the shallow soil (P=0.32). The asymmetric response of Q,, in the shallow and deep soil with simulated drought

at different elevations implied that the response mechanisms of the shallow and deep soil to drought were different.

Key Words: simulated drought; CO, flux; soil profile; shallow soil; temperature sensitivity
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Table 1 Soil properties of different soil layers in the coniferous forest and evergreen broadleaved forest in the Wuyi Mountains

Tk L LR AT AL | R
Forest type Sl Soil depths/cm ulk denjlty/ Organic carbon/ Total nitrogen/ pH (H,0)
(g/em”) (g/kg) (g/kg)
CF HE 0—10 0.88(0.02) 82.5(3.7) 5.0(0.3) 47(0.1)
10—30 0.91(0.03) 37.1(2.6) 2.6(0.2) 4.9(0.3)
30—50 0.97(0.03) 23.8(2.5) 1.8(0.1) 5.2(0.2)
EBF EaR 0—10 1.06(0.02) 55.4(0.8) 3.2(0.1) 4.5(0.1)
10—30 1.14(0.02) 26.3(1.3) 1.7(0.2) 4.8(0.2)
30—50 1.23(0.01) 16.1(1.0) 1.1(0.1) 5.0(0.2)

CF . 4k, coniferous forest; EBF . H O R AR ,evergreen broadleaved forest. 15 NEUE bR iR
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Fig.2 Seasonal variation of soil temperature in different soil depth from the TFE and CK treatements
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Fig.3 Seasonal variation of soil moisture in different soil depth from TFE and CK treatements
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# 2 TFE 1 CK R EARERELE CO,iRE
Table 2 The CO, concentration in different soil depth from the TFE and CK treatments

REHD Lb 3R AIFIBREE + 3¢ CO, ¥ E Soil CO, concentration in different soil depth/ ( pumol/mol)

Site Treatment 10 em 30 cm 50 cm

CF TFE 3209.8+231.2Ch 5283.7+206.9Bb 7340.2241.0Aa
CK 3624.2+238.0Ca 5623.7373.5Ba 7128.4£402.5Aa

EBF TFE 2899.0+90.1Ch 4712.0+125.7Bb 5814.3168.9Ab
CK 5546.6=207.9Ca 8645.0295.7Ba 9993.4+474.4Aa

TFE . HEBR 258 Throughfall exclusion; CK: IR Control. /J\‘ﬁ?A\Iﬁjﬁﬁ?ﬁﬂpﬁfgiiﬂ/ﬁﬁﬁiﬁﬁﬁﬂ%,j(‘ﬁ?ﬁ/ﬁ[ﬁ]ﬁﬂf\‘ﬁlﬂﬁiﬁ
ARG L2 = 3

32 Pk Sk E LGRS

HHH GMT220 Z 51 CO, e B2 G I 28 I 7 32 252 0 s S [R] R B8 198 CO, MR BE ARk, A Fiek 55— #iik
TR &, ABFSIESE 5 B MR AR BUCR B0 A 158 CO, 5 Li- 8100 SEMME 45 SR TXT L
55 B, Moldrup- 2000 FEH Y THE A5 R 5 S0 E SR 320k . 7RG 221155, 2R ] Moldrup- 2000 A5 #111-550 58 4t
SRR RN EE + 3% CO, i AR 1L

W& s frzs 76 CF Al EBF #fih CK AbFR PR 7 753845 ) 1 BRI 12 2 [RIAF PRSI I S M A DG, B &R
R 535124 0.919 F10.846 ;1M 7E TFE AL PHANFE LA P2 R R WE A R B {H B FR 7 3247528 30 R A b 254
K (P<0.01) , RHABLEDALT CF #3b TFE Fl CK AbBRAG )2 + 38 CO, 38 40 5 o = %% 0.37 A1 0.11
pmol m™* ™', 43 Bl 15.5% 1 3.5% ; i #E EBF #1100 73] & 25 75 55 0.28 1 0.83 pumol m™> 7', 433l s 4
10.9%F1 19.9% .,

6 O TFE

® CK ’ [ ]
CK: y=0.79x +0.53 CK:y=0.66x+0.61
R?=0.919 P<0.01 R*=0.846 P<0.01

Li-8 10075 &

Carbon flux using Li-8100 method/(umol m2s™")

TFE: y = 0.81x + 0.08
R=0.829 P<0.01

TFE: y = 0.62x + 0.70
R*=0.792 P<0.01

il & Carbon flux using gradient method/(umol m2s™!
g g (W )

B 5 #hEES Li-8100 BB BRI & S
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