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Abstract: Plant litter is an important source of soil organic carbon (SOC). The formation and stability of SOC are
not only directly related to plant carbon input but also affected by soil carbon saturation. In this study, leaves and
roots of Stipa bungeana, a dominant species in the temperate grassland of the LLoess Plateau, were selected as litter
materials. They were co-cultured in the laboratory for 3 years with soils of different carbon saturation levels (with

SOC contents of 9.02, 5.28, and 2.64 g-kg ', respectively). The aim was to clarify the impact of soil carbon
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saturation on litter decomposition and SOC sequestration by analyzing the decomposition rate of litter and the changes
in SOC in bulk soil and soil aggregates of various particle sizes under different carbon saturation conditions. The
results showed that with decrease in soil carbon saturation, soil microbial biomass carbon gradually increased, while
the litter decomposition rate significantly increased, the new carbon formation efficiency (NCE) in the bulk soil and
the proportions of aggregates of all particle sizes also gradually increased, and the SOC content significantly
increased. This indicates that soils with lower carbon saturation have a higher sequestration efficiency for exogenous
organic carbon. Among the three soil aggregate fractions of decreasing size, 0.25—2.00 mm, 0.053—0.25 mm,
and <C0. 053 mm, as soil carbon saturation decreased, more decomposed litter carbon was allocated to the <C0. 053
mm aggregates, which is conducive to the formation of mineral-associated organic carbon with high stability.
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Fig. 1 Dry matter residue rates of litter
FEL A FIEL B 43 590 0y 45 B g AR 28 78 AS T3] L SRR A0 R E T i T 4 S0 5 PR 38 . AN IR QS 2 g 38 7R [R] — 3% 35 I ) AS ]tk 46 A0 8 i) 2 55 Jk 36, AN IRl /s
B BN ) — e R R T R TR B 5% e ) 22 A) 22 5 (P £ AR R, P<<0.05) . Fig. A and Fig. B show the dry matter residue rates of S.
bungeana leaves and S. bungeana roots under different soil carbon saturations, respectively. Different capital letters indicate significant differences among
different carbon saturations at the same incubation time, and different lowercase letters indicate significant differences among different incubation times

under the same carbon saturation level [ mean= standard error (SE), P<C0.05].
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Table 1 Litter decomposition coefficient

3 fige i i) Va7 SRR A L Olson 145 7 o3 il AL P{H
Decomposition time (d) Litter Soil carbon saturation Olson fitting equation Decomposition coefficient () P value
1095 SL C, y=4.5816e " 0.020140. 004c <0.05
C, y=4.5816e """ 0.0287+0.008b <0.05
C, y=4.5816e * " 0.0319+0.002a <<0.05
SR C, y=4.0804e " 0.0191+0.003c <<0.05
C, y=4.0804e """ 0.022240.005b <0.05
C, y=4.0804e """ 0.02704+0.007a <0.05

TE s ANRVNG BRI R — PR I W AN TR B 16 R L (1] 22 e A 3% CSF 3 AR e, P<<0. 05)
Note: Different lowercase letters indicate significant differences among different carbon saturation levels under the same litter [ mean+ standard error

(SE), P<<0.05].
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Fig.2 Changes of soil organic carbon (SOC) and total nitrogen (TN) contents under different carbon saturation treatments
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Fig. A, Fig. C and Fig. E show the changes in soil organic carbon content under the treatments of C,, C,, and C,, respectively, while Fig. B, Fig. D and
Fig. F show the corresponding changes in soil total nitrogen content. Different capital letters indicate significant differences among litter treatments at the

same incubation time, and different lowercase letters indicate significant differences among different incubation times at the same litter treatment [ mean=

standard error (SE), P<<0.05].
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Table 2 Mass and SOC content of soil aggregates
TR HEY MR 0.25~2.00 mm 0.053~0. 250 mm <£0.053 mm
Soilcarbon - Litter  Decompo™ s pfegeit  tHMEAT B AR WRKRR  RACAALBAR BRIKER RO BB Rt
saturation sition Mass of soil ag=  Soil organic car-  Mass of soil ag-  Soil organic car- Mass of soil ag-  Soil organic car-
time (d) gregates (g) bon (g-kg ") gregates (g) bon (g-kg ") gregates (g) bon (g-kg ")
C, BV 0 13.6240.07a 9.06+0. 10b 20.42+0.21b 9.0340.03ab 14.8440.11b 9.63+0.09a
SL 1095 13.59+0. 06a 9.61+0.07a 20.56+0.02b 9.22+0.07a 14.67=+0.05b 9.7140.09a
SR 1095 13.4040.08a 9.52+0.27a 20.33+£0. 15b 8.92+0. 20b 15.9840.47a 9.74+0.05a
CK 1095 13.57+0. 23a 9.01=£0. 16b 21.07+0. 25a 9.0440. 28ab 15.3340. 24ab 9.5440.02a
C, BV 0 13.4740.11a 5.46+0.13d 21.36+0.09a 5.414+0. 20c 15.1640.27b 5.42+0.17d
SL 1095 13.51+0. 12a 6.61+0.13c 21.10+0. 12a 5.27+0. 30¢ 14.67=+0.02b 7.4340.19b
SR 1095 12.8540. 22b 6.32+0. 25¢ 21.24+0.02a 5.724+0.27¢ 15.7740. 10a 6.77+0.11c
CK 1095 13.81+0. 21a 5.30£0. 12d 20.87+0.12b 5.22+0. 21c 14.594+0. 04b 5.1340.21d
C, BV 0 11.2740.09¢ 3.3140.21f 20.90+£0. 14b 2.32%0. 12f 16.8840.09a 2.79%0. 10e
SL 1095 12.57+0.07a 5.01=£0. 10e 21.23+0.13ab  3.61£0.07d 15.224+0.09b 5.3540.12d
SR 1095 12.1740.12b 4.87+0. 12¢ 21.17+£0.21ab  3.1240. 31e 15.9240.15b 5.01+0. 12d
CK 1095 11.11£0.09¢ 3.2240. 141 21.53%0. 16a 2.27+0.23f 16.69=+0. 08a 2.6540. 09

. BV : #1UR1H Value before incubation. & 8diE 4 323 £ #£ (50. 00 g) o 38 P SR (R 21 43 Jo i A0+ 580 AL & 1 o AR (Rl /NG 7B 3R [R) — e b A

TN AS [a] 4 9 Ay Ak R ) G ] 2 S B 2 (S P AR ME DR, P<20. 05) .

Note: The data in the Table are the mass of a certain aggregate fraction and the soil organic carbon content in the tested soil sample (50.00 g). Different

lowercase letters indicate significant differences among different litter treatments and the initial values under the same carbon saturation level [ mean=

standard error (SE), P<<0.05].
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Fig. 3 New carbon formation efficiency (NCE) of soil and
different soil aggregate components (1095 d)
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whole soil under the same treatments, and different lowercase letters
indicate significant differences among different treatments under the same
aggregate fractions of different particle sizes and the bulk soil [mean+

standard error (SE), P<C0.05].
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cultivation times of 60, 365, 730, and 1095 days, respectively. Different capital letters indicate significant differences among different carbon saturation
levels under the same litter treatments, and different lowercase letters indicate significant differences among different litter treatments under the same

carbon saturation level [ mean- standard error (SE), P<C0.05].
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