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Abstract: [Objective] Afforestation following the Grain for Green initiative is a crucial measure to improve
soil structure and reduce soil erosion. Understanding the mechanisms of the effects of afforestation tree
species on the formation of soil aggregates can provide valuable insights for soil conservation. [ Method ] Four
types of artificial forests (Cryptomeria fortunei (CF), Cryptomeria fortunei and Betula luminifera (MF),
Camellia sinensis (CS), and Neosinocalamus affinis (NA)) established on sloping farmland (SF)
(cornfield) in the Rainy Area of Western China after 20 years of afforestation were taken as the research
objects, in order to analyze the changes in soil aggregate content and stability after the conversion from
farmland to artificial forests. [ Results] (1) Compared to the sloping farmland, the artificial forests of MF,

CS, and NA significantly increased the soil aggregates 5 mm, but decreasd the 0.5~1 mm soil aggregates
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(p << 0.05). The dominant soil aggregates shifted from 0.5~1 mm to >5 mm. (2) The soil aggregate
parameters, including the geometric mean diameter (GMD), mean weight diameter (MWD), and the
content of aggregates of >>0.25 mm (R,.;), increased by 46.93% ~330.30%, 47.01% ~191.03% and 5.02% ~
19. 66% , respectively, in the artificial forests. Conversely, the destruction rate (PAD,,; ) and fractal
dimension (PSD) decreased by 15.41% ~75.09% and 1.65% ~9.20%, respectively. These indicators of
aggregate stability consistently demonstrated that the stability of soil aggregates in the artificial forests was
enhanced, with a specific ranking of CS > NA > MF > CF, indicating that CS and NA were both relatively
superior. (3) The content and stability of dominant soil aggregates were extremely significantly positively
correlated with the content of NOC, and extremely significantly negatively correlated with the content of soil
gravel (p <C 0.01). [Conclusion] The weathering of purple soil following afforestation provides the material
foundation for aggregate formation, while the humus formed in the soil of artificial forests acts as a binding
agent, promoting the formation of large aggregates and the maintenance of their stability.
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Table 1 Soil physical and chemical properties of the study area

) +z R/ KA A AL/ VER XN ke RIS
HH WA/ % B ) pH - N ,
B/ em (g+em™?) SR (g+kg™") (g+kg™") (g+kg™")
0—10 17.3743.31Aa 1.31£0.08Aa 30.97+4.46Ba 5.73£0.61Aa 12.11£0.99Ca 2.42+0.51BCa 9.69£1.37Da
Wbk 10—20 15.9642.53Aa 1.37£0.11Aa 29.2742.23Ca 5.70£0.51Aa 10.3440.90Ba 2.17£0.52ABa 8.16£0.39Ba
(SF) 20—30 18.90£7.75Aa 1.4540.02Aa 27.6540.74Ca 5.7240.34Aa 5.25+1.03Ch 0.86+£0.14Bb 4.40£1.16Cb
30—40 16.9941.64Aa 1.44£0.08ABa  26.89£2.01ABa  5.60£0.47ABa 4,6441.04Cb 0.72£0.13Bb 3.92£0.93Ch
0—10 5.04+1.53Bb 1.2440.04ABa 33.25+1.16Ba 4.8140.05Bb 12.72£0.72Ca 1.6940.07Ca 11.04£0.69CDa
IFA N 10—20 7.67£2.27Bab 1.30£0.02ABa  31.28%0.49BCb  4.99£0.08Ba 10.6240.37Bb 1.55%0.44BCa 9.074+0.70Bb
(CF) 20—30 10.19£1.39Ba 1.3240.04Ba 29.69£0.28BCc 5.05+0.07Ba 9.66£0.72Bbe  1.3710.13Aa 8.29+0.80Bbe
30—40 9.70+1.09Ba 1.3440.09Ba 29.0140.16Ac 5.1040.03Ca 8.85+0.59Bc 1.184+0.47ABa 7.67+0.29Bc
0—10 0.02£0.03Ca 1.0240.09Ce 44,46£2,94Aa 4.7240.08Bc 18.77+1.41Ba 3.10£0.38Ba 15.67+1.30ABa
R 10—20 0.0540.05Da 1.26+0.01Bb 33.16+1.44Bb 4,8940.05Bbe 10.8640.96Bb 0.9640.22Ch 9.91+1.14Bb
(MF) 20—30 0.17£0.03Ca 1.4540.05Aa 27.41£1.20Cc 4.99£0.14Bb 9.01£0.56Bb 0.87£0.07Bb 8.1410.62Bb
30—40 0.30£0.22Ca 1.534+0.07Aa 25.0542.40Bc 5.26+0.10BCa 9.00£1.29Bb 0.86£0.08ABb 8.14+1.36Bb
0—10 1.95+0.30Ch 1.1240.02BCd 42.92+0.74Aa 4,7940.04Bc 22.41+2.40Aa 4.09£0.16Aa 18.3142.52Aa
P3| 10—20 3.47+0.83Cab 1.2340.02Bc 36.42+0.40Ab 4.93£0.12Bc 16.59£1.78Ab 2.88+0.43Ab 13.70£1.49Ab
(S) 20—30 7.11£4.71BCab  1.30£0.01Bb 34.63+1.03Ab 5.10£0.07Bb 13.15£1.17Abe  1.6240.07Ac 11.53+1.18Ab
30—40 8.14£2.78Ba 1.4940.02Aa 28.60+1.82Ac 5.3140.04BCa 11.92£2.46Ac 1.4240.59A¢ 10.50£1.89Ab
0—10 0.60£0.29Ch 1.1140.11BCe 42.00+3.44Aa 5.2140.10Bc 15.06£2.88Ca 1.6940.90Ca 13.37£2.05BCa
AT B 10—20 0.714£0.36CDb ~ 1.2840.05ABb  33.58%2.15Bb 5.29£0.10ABc 10.07£0.37Bb 0.92£0.31Ca 9.16£0.67Bb
(NA) 20—30 2.19£0.52Ca 1.3540.06Bab 31.1442.04Bbe 5.54+0.10Ab 9.34+0.49Bb 0.79+0.29Ba 8.55+0.37Bb
30—40 1.1440.78Ch 1.4340.06ABa 27.37£1.33ABc  5.74%0.09Aa 8.77£0.37Bb 0.76£0.20ABa 8.00£0.33Bb
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Fig.2 Distribution characteristics of water-stable aggregates of soil under different reforestation tree species
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GMD.MWD Hil R,.; 5 BD 28 i & 741 55 (p<<0.01) ,
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Table 2 Soil aggregate stability indexes of different reforestation tree species

FE +EWE/cm GMD/mm MWD/ mm Ro2s/% PAD,.;/ % PSD
0—10 0.91+0.17Ba 2.03+0.52Ca 79.5740.96Ba  17.67+1.32ABa  2.60+0.01Aa
B (SE) 10—20 0.96+0.38Ca 2.13+0.59Ca 76.604+13.14Ba  21.05+13.85Aa  2.62+0.14Aa
20— 30 0.60+0.09Ca 1.294+0.24Ba 73.774+4.79Ca  23.49+4.88Aa 2.67-+0.05Aa
30—40 0.75+0.16Ba 1.56+0.33Ba 78.51+4.21Ba  19.50+4.43Aa 2.61+0.05Aa
0—10 1.01+0.33Ba 2.34+0.88BCa  78.38+2.45Bb  19.69+2.78Aa 2.62+0.02Aa
L 10—20 1.334+0.39BCa  2.66-0.79BCa  84.49+2.61ABa 13.67+2.88ABa  2.52+0.03ABb
HWIAZ R (CF)
20—30 1.21+0.31BCa 2.71+0.66ABa  81.274+2.94Bab 17.33+3.18ABa  2.59+0.04Bab
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Fig.3 Correlations between soil physical and chemical properties and aggregates
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Fig.4 Schematic diagram of aggregate formation in purple soil after afforestation
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