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Abstract: [ Objective ] Anoxic microsites significantly inhibit the loss of soil organic carbon (SOC). Soil aggregates, as potential
sites for the development of anoxic microsites, are closely related to the accumulation of SOC, yet few studies have investigated

the impact of anoxic microsites on SOC within soil aggregates. [ Method ] This study collected soil samples from four types of
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ecological restoration and employed soil incubation and gas chromatography to calculate the extent of anoxic protection. The dry
sieving method was used to obtain inner and outer soil samples from macroaggregates, and the abundance of anoxic microsites and
organic matter components was compared. [ Result ] The results showed that natural shrubland and grassland had higher extents of
anoxic protection, at 33.5% and 36%, respectively, followed by planted forests at 15.9%, and croplands had the lowest at -8.9%. The
inner layers of macroaggregates had higher Fe** content, a greater abundance of anoxic microsites, and higher relative contents of
aromatic hydrocarbons, lipids, and lignin. Soil respiration rate was significantly negatively correlated with the extent of anoxic
protection. [ Conclusion ] The results indicate that a stable soil physical environment is crucial for the effectiveness of anoxic

protection. Anoxic microsites selectively protect reduced organic matter in the inner layers of macroaggregates and, to some extent,

inhibit the loss of SOC, providing new insights into soil carbon cycling and carbon sink functions.

Key words: Anoxic microsites; Anoxic protection; Aggregate; Soil respiration; Soil organic carbon
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F1 FRESEELETROYIBILFMER

Table 1 The physical and chemical properties of soils of different ecological restoration types

B 2% TN/ 22 TP/ soc/ REEEKR LR % E Bulk
T3 Soil pH
(mgg") (mgg") (mgg') SWC /% EC/ (mSm"') density/ (gem™)
FL 8.18+0.05a 1.27+0.17a 1.38+0.19a 14.9+0.7a 20.64+3.24a 224.3+31.9a 1.57+0.14a
PF 8.42+0.05a 1.13£0.06a 1.18+0.17a 14.240.5a 10.48+2.08b 146.5+14.4b 1.37£0.07b
NS 8.43+0.06a 0.76+0.06b 0.55+0.03b 11.9+1.3b 6.53+0.78¢ 138.9+4.8b 1.30+0.05b
NG 8.36+0.15a 0.77+0.16b 0.540.03b 11.542.0b 5.59+1.26¢ 229.2+195.0a 1.35+0.13b
N HHEALBUE ‘ ‘ ‘ ATOC/ 0TOC/
14 Soil BkL Clay/% HHRL Silt/% ki Sand/%
Soil porosity/% (mgg!) (mgg!)
FL 48.53+4.65a 8.39+0.54a 53.20+2.27a 38.4142.64b 13.48+0.18a 7.84+1.64a
PF 47.98+1.98a 8.13+0.54a 39.42+4.02b 52.45+4.40a 11.02+0.73b 9.09+0.98a
NS 52.38+1.77a 8.46+0.78a 41.55+5.65b 49.99+5.70a 10.41+1.18b 8.82+0.49a
NG 51.61+4.99a 7.88+0.92b 41.70+4.75b 50.42+5.29a 9.85+1.8b 8.11+0.73a
CO, B F
N BRI AP IR IFe’/ EFe?'/
1 3% Soil CO, release rate/ Dgo/ (x107) R/D
EAP/% (umol-L™") (umol-L™")
(pmol-g™h™)
FL 2.14+0.18a -9.42+12.08¢ 3.50+5.73¢ 84.9+29.9d 1.40+0.12b 1.18+0.19a
PF 1.23+0.15b 16.77+8.25b 30.89.49b 910.6+357.3¢ 2.17+0.33a 1.27+0.03a
NS 0.940.16¢ 34.64+16.18a 45.6+4.67a 2202.4+467.8b 1.38+0.09b 1.00+0.02b
NG 1.05+0.26bc 36.92+9.61a 51.0+7.31a 3970.2+1037.9a 1.42+0.03b 1.01£0.06b

HE: 1)FL: KW PF: AT NS: RAAHEMN; NG: RARTML. Dso, AAELIRP I BIRLG R/D: 16S IRNA ( met86f—metd71r)
FJE/DNA (merA) £FF; IFe’: HIRIKNZE Fe'&ik; EFe™: HRIEIZE Fe¥' & ik; OTOC: +HEIFA N 3R A HLEk; ATOC:
TIEREFHEFREMATR. TR 2) RPEENFYME = R F—F P AR/NG FRERIRAL PR 22 57 8 2 (P<0.05). Note:
1) FL: Farmland; PF: Planted forest; NS: Natural shrub; NG: Natural grassland; Dso: the diffusion coefficient of oxygen in the soil;
R/D: 16S rRNA ( met86f - met471r) abundance /DNA ( mcrA ) abundance; IFe’": the content of Fe®* in the inner layer of aggregates;
EFe®": the content of Fe?" in the outer layer of aggregates; OTOC: Total organic carbon in soil after acrobic culture; ATOC: Total organic
carbon of soil after anaerobic culture. The same below. 2 ) The values in the table represent the Means + standard errors. Different lowercase

letters in the same column indicate significant differences between treatments ( P<0.05) .
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Fig. 1 CO,flux (a) and the extent of anoxic protection (b ) during the initial and aeration phases of various types of soil
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Fig. 5 The gene abundance of anaerobic microorganisms ( a )and the activity of anaerobic microorganisms ( b )in different types of ecological
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