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Abstract: [Objective] To explore the dynamic response patterns of soil aggregate stability and soil organic
carbon (SOC) storage efficiency to the planting duration after converting dry land to citrus orchards in the low

mountain and hilly areas of western Hubei Province, and to provide a scientific basis for the rational transformation
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of land use types and the research on carbon sequestration and emission reduction in agricultural soils in the
western Hubei region. [ Methods] Using a space-for-time substitution method, citrus orchards with different
planting years (D;, Dy, Dy, Dy, Dy, Dsy, Dy) were selected, with continuous corn cultivation in dry land (D,)
as the control. The aggregate composition, stability, and organic carbon characteristics of soil samples at different
soil layer depths (0—10 cm, 10—20 cm, 20—40 cm, 40—60 cm) were analyzed. [Results] (1) In the initial
stage of converting dry land to citrus cultivation (0~7 years) , the stability of soil aggregates (R,.;, MWD,
GMD) and SOC storage decreased by 28.61%, 63.8%, 67.9%, and 7.41% , respectively, compared to the dry
land. As the planting years increased, the stability of soil aggregates and SOC storage showed a slow upward
trend. Compared to the dry land, the increase in each index in the surface layer was 0.65%, 25.75%, 30.82% and
1.95% , respectively. (2) Both the aggregate stability and SOC content showed a significant decreasing trend with
the deepening of soil layers. Improvements were mainly concentrated in the 0—20 c¢cm plough layer, and SOC
exhibited clear surface accumulation. (3) Correlation analysis indicated that the SOC contribution rate and
enrichment coefficient of =5 mm macro-aggregates were significantly positively correlated with R,.;, MWD, and
GMD (p<C0.05). [Conclusion] The transformation of dry land into long-term citrus cultivation promotes the
enrichment of SOC in large aggregates, forming a positive feedback loop where aggregates and SOC work in
synergy. This confirms that the long-term cultivation of dry land into citrus orchards improves soil properties.
However, the improvement effect is characterized by surface accumulation and slow growth. Therefore, it is

suggested that in intensive management, efforts should be focused on enhancing carbon inputs and physical

protection of deeper soils.
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Table 1 Basic soil physical and chemical properties of
different plots

B/ TR, 2R/ Ex 7 Ex

i3

(geem ) % (gekg™) (gekg) (mgekg)

D, 1.42 3.98 1.05 0.27 10.61
D; 1.34 2.93 1.26 1.12 18.58
Dy 1.37 3.33 1.06 0.4 16.14
Dy, 1.36 3.18 0.95 0.28 18.13
Dy 1.33 3.18 0.98 0.42 13.66
Dy, 1.32 3 0.92 0.49 14.43
Dy, 1.29 3.85 0.97 0.34 12.94
Dy 1.3 3.78 0.85 0.43 15
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Fig.1 Composition characteristics of soil water-stable aggregates under different planting years

1 2% 2 AT R O IS A% R Lt HE AR RS R+ 2 IR
1 Roos A B B ATE] A2 fEE [ Dy 41.41 %6 ~88.43 %05 71
G LT Roos & AEUE S h B BT 2808 4
FEHL R, .5 77 H A9 I {E 7F 56.11%~78.96 % ; i % +

[T 0.053~0.25mm

EREH 0 FTE 21.05% ~43.89% 5 .

32 B R (5 H Bl R AR B R AR 5 S R T SR
Jii T AR R B, A 2 A R AR L BRI AR 1Y
REAR 2 5e I sh b 2 T I B3 b R B R e
2 FE b =2 mm P B A BB BE 2 0 0 R 2 R
Ul H, OB G A R R A 3 2 AR /N L BORL )
P SR ) o 22 R T IR )2 18 Do BE Y 3R )2 1 1
=2 mm 1 P B PR S 3 B AL DR M = AR
15.33%, D, fil Dy, £ H 2 2 AKX T D, ¥F Hb , 53 00
10.52% 127.66 % .

[ 0.25~0.5mm
B >5mm

[ 0.5~1mm

- | | ||
e O e e el i

S, S,S8 S, S,S8 8, S85,88, S8S,8,8,
D16 Dzn D30 D4o

NG, SR R i BRI W RS &
+ 2B 4o 79.29%, 71.98% , 67.52% Al
63.23% , HirP )2 0—10 em +3EAY Ry & Ik 8h 8¢
K, W75 Bl 59.56 % ~88.43% .

%2 FEAMEERTHEABKR, L8

Table 2 Soil aggregate R,,; content under different planting years

Fed/ 2 KR 3t Ry o5
0—10 cm 10—20 cm 20—40 cm 40—60 cm
D, 87.874+0.02Aa 82.57+0.01Ba 6540.03Dcd 78.93+0.00Ca
D, 59.56+0.08Ae 66.334+0.02A¢ 51.04+0.09Be 47.514+0.04Be
Dy, 75.25+0.00Ac 63.26+0.03Cf 73.54+0.00Aab 68.15+0.02Bc
Dy, 79.66+0.01Ab 76.014+0.02Ac¢ 63.88£0.12Bd 63.04+0.02Bd
Dy 88.064+0.03Aa 73.06+0.02Bd 71.5540.02Bbc 41.4140.06Cf
D,, 67.1+0.05Bd 5840.00Cg 64.51+0.02Bcd 73.45+0.04Ab
Dy, 88.43+0.01Aa 76.86+0.00Bc 79.44+0.01Ba 71.0940.04Cbc
Dy, 88.384+0.01Aa 79.73+0.01Bb 71.2140.02Cbc 62.2540.01Dd

T /NG PR IR AR R 28 TR A 3 ) 22 57 1835 (p<<0.05) , KB S8k 3 0 AH R RE 3l AR 7] 4 J2 1) 22 57 .35 (p<<0.05) .
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Fig. 2 Stability characteristics of soil aggregates under different planting years
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Fig. 3 Soil organic carbon (SOC) content under different planting years
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Fig.4 SOC content of aggregates of different particle sizes under different planting years
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Fig. 5 SOC enrichment coefficients of aggregates of different grain sizes under different planting years
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Fig. 9 Schematic diagram of soil aggregate and organic carbon changes in citrus orchards with different planting years
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