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Abstract: [Objective] This study investigates the effects of traditional tillage and smash-ridging tillage on soil
aggregate stability and its stoichiometric characteristics in paddy soil, thereby providing a theoretical basis for

optimizing tillage practices and enhancing soil quality in paddy ecosystems. [ Methods] Typical paddy soil from
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Guangxi was used as the study subject, and two treatments—traditional tillage (CK) and smash-ridging tillage (F1.)
—were established. Undisturbed soil samples were collected from the surface layer (0—15 cm) to determine the
basic soil physicochemical properties. Soil water-stable aggregates were separated into four particle size fractions (=
2 mm, 0.25~2 mm, 0.053~0.25 mm, and <C0.053 mm) using the wet sieving method, and their distribution
characteristics and stability indicators (mean weight diameter, MWD; geometric mean diameter, GMD; fractal
dimension, D) were analyzed. The contents of soil organic carbon (SOC) , total nitrogen (TN) , and total
phosphorus (TP) were determined in bulk soil and aggregates of different particle size fractions, along with their
stoichiometric ratios (C: N: P). [Results] Compared with the CK treatment, the FL treatment increased the
proportion of macroaggregate ( = 0.25 mm) by 16.05%, and increased MWD and GMD by 32% and 40.91%,
respectively, while decreasing D by 1.44%. Under the FL treatment, SOC and TN contents in the bulk soil
increased by 14.85% and 10.9%, respectively, but TP content was reduced by 8%, and the increments of SOC and
TN were particularly evident in the macroaggregates. In terms of stoichiometric characteristics, the FL. treatment
reduced the C:P and N:P ratios in bulk soil by 42.15% and 44.18%;, respectively, but significantly increased the C: P
and N: P ratios in macroaggregates. Pearson correlation analysis showed that aggregate stability indicators were
significantly or highly significantly positively correlated with nutrient factors such as SOC, TN, and TP, while they
were significantly or highly significantly negatively correlated with the C: P and N: P ratios. [Conclusion] Smash-
ridging tillage effectively promotes the formation of macroaggregates in paddy soil, enhances aggregate stability,
increases soil nutrient contents, and optimizes the distribution and stoichiometric ratios of carbon, nitrogen, and
phosphorus across different aggregate fractions. The study demonstrates that aggregate stability is a key link
connecting tillage practices and soil nutrient cycling. In conclusion, smash-ridging tillage is a tillage practice that
improves soil structure suitable for promotion and application in paddy ecosystems of southern China.

Keywords: smash-ridging tillage; aggregate stability; soil nutrients; stoichiometric characteristics; paddy soil
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Table 1 Physicochemical properties of soil under different treatments

Gh3 FEE/(geem Y)  FRIER/ G BRER/ 0 BRER/N O KME/(mgekg ) AW/ (mg-kg ')
CK 1.3240.08 7.2+1.23 56.274+1.47  36.54+0.58 177.1645.6b 14.45+1.55b
FL 1.21+0.03 6.7641.29 54.3840.64  38.64+2.06 206.58+3.42a 30.03+1.56a

e F PR /NG 8 6 R R ) b B ) 25 5 B 35 (p<<0.05), F [A] .
22 TERARGLSAREBEN

wE TR, R EEAE 7 R B R 0.25~2
mm FL % A B AR 32 TR G, HOT o B0 LA
36.15%~36.81% , H:rf FL 4b ¥ & =5 T CK 4b B, 5
ZFARE(P>0.05), 7E>2 mm b g  FL 43
B AT B I o 3 R CK Ak B & 1400 73.9 % (p<<
0.05), M ,7F 0.053~0.25 mm F1<20.053 mm %7 2%
h, CK AR 3 A SR A BT it 20 B0 & T FL AR B, HAE
<C0.053 mm ki g% 22 5 W2, CK A 4% FL Ak 34 42
5 22.72% (p<<0.05)

45
I CK

© B FL
s L
i
i 25
=8
& 5
%
i

5

>2 0.25~2  0.053~0.25  <0.053
B % {4 FL 2/ mm

AN RINE RN AN [ b B R) 22 57 22 35 (p<<0.05), R I
1 T[EAIET & g B 58 44 48 A L 41
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Table 2 Evaluation parameters of soil aggregates under
different treatments

AP MWD/mm  GMD/mm  WSA-../% D

CK 0.75+0.04b 0.2240.02b 44.754+2.92b 2.7840.01a
FL 0.9940.03a 0.31£0.0la 52.27=+1.64a 2.74=+0.01b
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Fig.4 Correlation matrix of soil aggregate stability with soil physicochemical properties and stoichiometric parameters
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