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Abstract: [ Objective ] The relationship between soil organic carbon and iron oxides is crucial to the regulation of soil carbon
stability. In terrestrial ecosystems, subsoil is an important organic carbon reservoir, which has been paid increasing attention
due to its dynamic processes. However, little is known about how carbon inputs affect the interactions between soil minerals
and organic carbon, especially in the subsoil [ Method ]To address the knowledge gap, this study investigated the effects of two
different crystalline forms of iron oxides, goethite and ferrihydrite, on the priming effect of topsoil (0~10 cm) and subsoil
(20~40 cm) in subtropical forests. We incubated the soils by adding '*C-labeled glucose to quantify the intensity of the priming
effects in a laboratory experiment. [ Result ] The results show that the priming effects of topsoil and subsoil were 1.63
mg-g 'and 0.61 mg g™, respectively, indicating that the priming effects decreased with soil depth. An interactive effect was
observed between the type of iron oxides and soil depth on the priming effect of SOC. In topsoil, the addition of goethite
significantly decreased the intensity of the priming effect (P < 0.05) , while ferrihydrite showed no significant influence on it.
In the subsoil, the addition of ferrihydrite significantly increased the intensity of the priming effect (P < 0.05) , but the addition
of goethite had no significant effect on the priming. In topsoil, after goethite was added, the co-precipitation produced
iron-bound organic carbon, which inhibited the mineralization of organic carbon, influenced microbial carbon limitation, and
further decreased the intensity of the priming effect. In the subsoil, the intensity of the priming effect was influenced by the
limitation of microbial carbon and phosphorus. Glucose acted as an electron shuttle, increasing iron reduction and CO,
production. The reduction and dissolution of ferrihydrite reduced the protective effect of iron oxide on SOC, which in turn
enhanced the mineralization of SOC. Iron oxides can increase SOC accumulation and stability through mineral protection and
lead to SOC mineralization through redox reaction. [ Conclusion ] Overall, the priming effects of topsoil and subsoil have
different responses to iron oxides, and the influence of iron oxides on organic carbon accumulation is affected by their
properties and soil conditions.

Key words: Priming effect; Soil depths; Iron oxides; Mineral protection; Soil carbon limitation
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Table 1 Properties of soils at different soil depths
- AN AR L HR 7L ‘
IR EE A PRI E
SOC/ Total N/ Total Fe/ Available P/ Mineral N/
Soil depth C/N ratio pH
(gkg") (gkg!) (gkg!) (mgkg™) (mgkg™)
RIZ T
Topsoil 58.57+0.15a 5.41£0.15a 10.84+0.30a 17.45+0.66a 1.6940.19a 5.03+0.18a 5.29+0.02a
(0~10cm)
W)= I
Subsoil 36.00+0.33b  3.47+0.02b 10.37+0.06b 23.95+0.45b 1.82+0.03a 2.70+0.05b 5.52+0.08a
(20~40cm)

W ANREV/NE FREFR IR AR LI ERE [H] 2% 57 .3 ( P<0.05 ). Note: Lowercase letters represent significant differences between

different soil depths at the 0.05 level.
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Fig. 1

Cumulative soil-derived CO, in 0~10 cm( a ) and 20~40 cm ( b ) soils and cumulative priming effect for CO, in 0~10 em( ¢ ) and 20~

40 cm (d) of soils over the 101-day incubation under the treatments of Glu, Fh-glu, and Goe-glu

(% 2), TERZ LY, S0 s mns 7k
RN, FKBRAT AR N A i A8 A SO0 iR BE (I 1e )s
R Z g, KERT B IR 2 T % & 50N
( P<0.05 ). Glu Fll Goe-glu 4b ¥ 2 [&] it R FI & 00
WA 2R (K 1d).
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MBC F1 DOC 1 & 2 Fifi 5 - 6 7R 5 1y 358 Jon i %
ik (&l 2a AR 2b ), TR0 B0 T £ )2
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(P<0.05), TiXFTW3R)Z LM F, #6845
JEAXAY Fh 4bFEE) MBC & W EHMNT 20.3%
(P<0.05, & 2a Ff1F 2b). W#KJZ 3 Fh-glu 4
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A= W BRI Sk 3 i TGRS 73 RS FREE G .
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*2 FRLETEEFREHNRAYAE

Table 2 Cumulative priming effect values of different soil depth
after incubation under the same treatment/ (mg-g ')

P B T B

b M
Topsoil Subsoil
Treatment Significance
(0~10cm) (20~40cm)

Glu 1.62+0.09 0.614+0.05 P<0.01
Fh-glu 1.63+£0.16 1.08+0.04 P<0.01
Goe-glu 0.87+0.05 0.60+0.05 P<0.05
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differences among treatments within the same soil depths at P < 0.05.
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Fig.2 The content of microbial biomass C( MBC X a Jand dissolved organic C( DOC X b )of soils within different depths at the end of incubation
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Fig. 3 Soil microbial carbon and nutrient limitations in 0~10 ¢cm (a. ¢ ) and 20~40 cm (b, d) of soils under each treatment

at four sampling time points. Soil microbial carbon limitation is represented by the vector length, and soil microbial nutrient

limitation is represented by the vector degrees ( degrees >45 denote P limitation and <45 denote N limitation )
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