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Abstract: [ Objective | This study aimed to address the challenges of subsoil compaction, significant soil
and nutrient loss, and unstable crop yields in the dry sloping of southern China.lt investigated the impacts of
various tillage methods on soil particle size distribution to provide a theoretical foundation for optimizing soil
tillage layer structure, promote crop root development, and select efficient tillage practices to enhance crop
quality and yield.[ Method ] Using the sugarcane variety “Gui Sugar 44" as the test crop, field experiments were
conducted on dry slopes in Qinzhou City , Guangxi, China.Three tillage methods (Fen—long tillage , rotary tillage,
and no—tillage)were implemented, with no—tillage as the control treatment.A laser particle size analyzer was used
to determine the soil particle size distribution within the 0—-40 cm soil layer. The effects of different tillage
practices on soil particle size distribution were elucidated by analyzing soil particle size composition, soil texture,
particle size parameter characteristics, and particle size frequency distribution. [ Result] The soil in different
tillage treatments was mainly composed of medium sand, fine sand and silt, accounting for 75.10%-87.59%.Soil
textures were classified as sandy soil,, sandy loam, and loamy sand.The overall sorting effect of soil in each soil
layer is excellent, with mean particle sizes ranging from 2.66 to 4.58 mm.The skewness was strongly negative,
indicating a greater proportion of coarse particles than fine ones. Kurtosis values ranged from broad-flat to
moderate, with a tendency toward broad—flat as soil depth increased. Compared with rotary tillage and no—
tillage, Fen—long tillage significantly increased the depth of the tillage layer, reduced the clay, silt, and fine
sand content in the topsoil, thus leading to their accumulation in the subsoil. Moreover, the soil particle size
distribution frequency curve shifted from a bimodal to an unimodal distribution. The peak height, peak width
corresponding to particle size, and the cumulative frequency curve slope were much higher under Fen—long
tillage compared with those of rotary tillage and no—tillage.This suggests that Fen—long tillage resulted in a more
concentrated soil particle size distribution. [ Conclusion | Various soil tillage methods can profoundly influence
soil particle size distribution, thereby fostering the development of an optimal tillage structure and stimulating
robust crop root growth.The Fen—long tillage technique is especially effective in establishing an optimal tillage
structure , which leads to a notable coarsening of soil particles, thus enhancing soil heterogeneity , and improving
soil structural stability.It can be further applied in the planting management of dry slope land in Guangxi to
ensure the increase and stable yield of crops.

Keywords: tillage methods ; dry slopes ; soil particle size distribution ;soil texture ;soil particle size parameters
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Tab.l The soil fertility data in 0—-40 cm soil layer before sowing

g AP SR B R MHEA, AR (mg-kg') B/ (mg-kg)
pH (g-kg™) (g-kg™) (mg-kg™) (mg-keg™) Available Available
Treatment
Organic matter Total nitrogen ~ Ammonium Nitrate phosphorus potassium
0~10 cm 5.21 14.21 0.69 28.13 21.44 13.12 154.01
10~20 cm 5.13 10.28 0.60 25.50 20.23 9.99 118.26

20~40 cm 4.87 8.52 0.43 17.59 13.50 5.83 80.16
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Fig.1 Monthly average temperature and precipitation in 2023 in Qinzhou County
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Tab.2 Classification standards for soil particle size parameters
Pl 2 i e Ji
Standard deviation(o,) Skewness(S,) Kurtosis(K,)
Vipre il A G i £ 25 BUEE 9531 A
Sorting Levels Value range Skewness level Value range Kurtosis level Value range
3R IF Excellent sorting 0,<0.35 R 171 4 5,<-0.3 R5EF K,<0.67
43 1ERTF Good sorting 0.35<07,<0.50 1 -0.3<5,<-0.1 JiT 0.67<K,<0.90
Sy RS Better sorting 0.50<07,<0.71 I X FR -0.1<5,<0.1 A 0.90<K,<1.11
I3 P4 Medium sorting 0.71<0,<1.00 1E 0.1<5,<0.3 NS 1.11<K,<1.56
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43124 Poor sorting 2.00<0,<4.00 e K,>3.00
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Tab.3 Soil particle size distribution from 0-40 cm under different tillage practices

kD fED

hu

+HERIAE 5 /% Percentage of soil particle size

+ 2R E fem Qb3

Soil depth  Treatment bz A GVig A &y iy ik ikl
Clay Silt Extremely fine sand  Fine sand ~ Medium sand ~ Coarse sand

FT 2.49:0.61"  10.7520.15" 8.68+0.13° 49.60+1.02°  27.24+127°  1.2420.09°
0-10 RT 747:0.10'  32.39:0.93" 16.73£0.96' 37.37+0.14"  534x0.23°  0.70+0.50"
CK 8.300.73'  31.70+0.27° 11.30£0.85" 33.67+1.30°  14.680.88" 0.35+0.05"

FT 541:0.54"  20.200.23° 8.330.37" 39.69+1.18"  25.09+0.82' 1.28+0.31°
10-20 RT 6.65:0.24'  31.45:0.27° 15.06+0.23" 36.65+0.05"  10.02+0.20°  0.17+0.03"
CK 6.91£027°  25.9620.35" 9.57+0.14" 34.38+0.06°  22.25+0.28"  0.940.14°
FT 7.12+0.19°  25.58+0.45' 9.96+0.32" 39.10£0.08"  17.82+0.47" 0.44:0.10"
20-40 RT 3.35:0.28  17.400.89° 12.73£0.14° 46.56+0.53  19.27+1.68" 0.69:0.16"
CK 4.89:025"  20.02+0.3" 10.07+0.23" 37.95:0.29°  25.37:0.49° 1.71z0.11°

FT RTH CK oA AAFb BB R A S B AL B, A ) /NS 7 B R []— b JZ AR B 7 X L4 b e 4 =[]
25t (P<0.05)

FT,RT and CK distributions represent chalk tillage, rotary tillage and no-tillage treatments.Different lowercase letters indi-
cate significant differences (P<0.05) between the various grain size compositions of soil under different tillage practices in the
same soil layer.
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FT, RT, and CK distributions represent chalk tillage, rotary tillage, and no—tillage treatments (n=3).A B Fl C respectively

represent the soil texture of 0~10 ¢m, 10~20 ¢cm, and 20~40 c¢m for each treatment.
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Fig.3  Soil texture ternary diagram under different tillage methods
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Tab.4 Soil particle size parameters under different tillage methods

FJREE lem Ak FEpRiAR o g 22 i e J35

Soil depth Treatment Average particle size(d,)  Standard skewness(o,)  Skewness(S,) Kurtosis(K,)
FT 2.66+0.01° -1.54+0.04" -1.25+0.00° 1.08+0.00"

0~10 RT 4.58+0.05 -2.44+0.06 -1.120.01" 0.73+0.02"
CK 4.43+0.07" -2.64+0.09° -1.04+0.00" 0.71+0.00"

FT 3.68+0.05" -2.41+0.04° -1.09+0.00" 0.78+0.01"

10~20 RT 3.26+0.04" -1.85+0.06" -1.17£0.00" 0.93+0.01"
CK 2.96+0.04° -1.78+0.07" -1.19+0.00° 0.57+0.00°

FT 4.13+0.06" -2.57+0.09" -1.09+0.01" 0.71+0.00"

20~40 RT 4.37+0.04" -2.47+0.08" -1.09+0.00" 0.76+0.00"
CK 3.53+0.07° -2.33+0.08" -1.09+0.00" 0.76+0.00"

AN FRERIR ] — 22 AR FRBHE 7 30T L35k 242 18] 22 5+ 135 (P<0.05)
Different lower case letters indicate significant differences (P<0.05)between soil particle size parameters for different tillage

practices in the same soil layer
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Fig.4 Effect of different planting slope conditions on sugarcane quality indicators
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