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Table 1 Basic physical and chemical properties of soil treatments

fb R /om ﬁ\ﬁﬁﬁ/(g/kg) /% FH%‘??E‘@%/ TJQ"?F\‘T./% ’ﬁ}*‘\?/% ?ﬁﬁf\?/%

Treaments Soil layer pH Soil orgam? Total N (cmol/kg) (iatlorl‘ ex: Sand Silt Clay
carbon(SOC)  (TN) change capacity(CEC)  (2.0~0.02 mm) (0.02~0.002 mm) (<0.002 mm)
0~10 5.48 9.33 0.052 8.27 62.3 7.7 30.0
10~20 5.58 8.36 0.030 7.29 56.2 5.8 38.0
Hs0 20~30 5.62 5.36 0.020 7.45 51.7 6.3 42.0
0~30 5.56 7.68 0.034 7.67 56.7 6.6 36.7
0~10 5.94 8.11 0.063 10.93 80.0 1.2 18.8
HS1 10~20 6.11 2.51 0.024 8.40 77.7 2.5 19.8
20~30 6.14 4.77 0.030 11.93 74.3 3.9 21.8
0~30 6.06 5.13 0.039 10.42 77.3 2.5 20.1
0~10 7.42 9.65 0.068 9.38 57.1 5.8 37.1
HS5 10~20 7.72 8.91 0.067 9.55 65.7 2.0 32.3
20~30 7.59 8.71 0.064 8.62 57.0 5.2 37.8
0~30 7.58 9.09 0.066 9.18 59.9 4.3 35.7
0~10 7.2 18.90 0.104 15.29 67.0 12.7 20.3
CK 10~20 7.46 20.10 0.111 13.86 69.7 9.9 20.4
20~30 7.71 6.20 0.080 14.59 77.1 34 19.5
0~30 7.46 15.10 0.098 14.58 71.3 8.7 20.1
14 :HSO0 HS1 HS5 Al CK /M B FR s B Ge e I R B0K 1 a FF HT FAB0K 5 4FAG IR K FE 30 4F LA BB SEREH . 0~30 em + 2 4548

FRAEJEH 0~10.10~20 F120~30 cm 2 A9, TR, Note:HSO, HS1, HS5 and CK denote traditional sugarcane field, one-year rice

fields converted from dry-land to paddy field, five-year rice fields converted from dry-land to paddy and traditional rice fields grown for more

than 30 years, respectively. The values of each index in the 0-30 cm soil layer are the average values of 0-10, 10-20, and 20-30 c¢m soil layers.

The same as below.
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N FRERNR| S B4 ) B A [ AL 3R R [P A SR A B it AH [RDRL 2R 1A SR A A S () b 37 5 k2 5 1 3 (P<<0.05)

Different lowercase letters and different uppercase letters indicate the content of agglomerates of different grain sizes under the same treatment,

NG

and the content of agglomerates of the same grain size differed significantly among treatments, respectively (P<< 0.05).The same as below.

1 AEEREBBKTEMVMIAE

4 I SRR A

Fig. 1 Composition of the mechanically-stable soil aggregates in the tillage profile of dry-land to
paddy field converted soils in different years
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Table 2 Mechanically-stable aggregate indexes of soils in the tillage profile of dry-land to paddy
field converted soils in different years
piszi! FHEVRE /cm B RHLHRS 2 P Mechanical-stable aggregate
Treaments Soil layer Ro5 0/ %6 Dy g/ MM D/ mMm D

0~10 88.1bD 3.08¢D 2.04cC 1.49bA

150 10~20 88.5bD 3.34bD 2.30bD 1.71aA
20~30 94.6aC 3.72aB 2.85aB 1.57bA
0~30 90.0D 3.35C 2.36C 1.59A
0~10 92.9¢C 3.33cC 2.31cC 1.07bC

HS1 10~20 95.2aC 3.92aC 3.02aC 1.18aB
20~30 94.0bC 3.64bB 2.66bB 1.12aB
0~30 94.00C 3.63B 2.66C 1.12B
0~10 94.3bB 3.84bB 2.87bB 1.17aB

HS5 10~20 96.4aB 4.10aB 3.31aB 1.22aB
20~30 96.7aB 3.12¢C 2.28¢C 1.02bC
0~30 95.8B 3.687B 2.82B 1.13B
0~10 98.6aA 4.75aA 4.43aA 1.05bD

CK 10~20 98.8aA 4.81aA 4.53aA 1.04aC
20~30 97.0bA 4.63aA 4.08bA 1.08cD
0~30 98.1A 4.73A 4.35A 1.06C

TE ARG R FR S 7 BE R 75 AT [ Ak B R AN (7] 22 AT SR AARCAS ) L J23 AR [ b SRR ) 22 PR A ILARRG S 1 2 S . 3% (P<<0.05) o

A, Note: Different lowercase letters and capital letters indicate significant difference at 5% level in mechanically-stable aggregate between

different soil layer in the same treatment and between different treatments of the same of soil layer, respectively. The same below.

2B) ., £ 20~30 cm )2, HA>0.25 mm B K 30 em HIEHHE N, A AT B2 >>2.00 mm (1 K A
F AR E HSO, HS1, HS5 1 CK &b A 1 0 5 oy SR AARE G Bl 52 2l /K A R S B AR 5 389 hn, HS T Ab BRAE
78.5%.70.4% 77.4% fM196.3% (K 2C) ., fEEAN0~  HAE N 3.07% (P<<0.05) (K 2D).

>
IR e I B AR AR L AR 53T %o
The water stability composition

®!
KA I R A LA AR 53 AT %
The water stability composition

of aggregates

of aggregates

mm2.00 mm mm2.00~0.25 mm mm2.00 mm mm2.00~0.25 mm
0.25~0.053 mm [ 1<0.053 mm 70.25~0.053 mm [ 1<0.053 mm
100 0~10 cm aA 100 10~20 cm aA

of aggregates

o
IKER A I SR AR AR L AR 434151 %
The water stability composition

HSO HS1 HS5 CK HSO HS1 HS5 CK
AbF Treatments AbF Treatments
.. mm2.00 mm mm2.00~0.25 mm o = mm2.00 mm mm2.00~0.25 mm
120r590.25~0.053 mm [ 1<0.053 mm e 8 £90.25~0.053 mm  (1<0.053 mm
B - £ ~
100+ 20~30cm A & é 100 0~30 cm aA
80 Mg
252
> 50
60 D HEZE
XL
el
40 REs
20 H g
C H s
@2
0 e o
HSO HS1 HS5 CK % E
4b34 Treatments 47 Treatments

B2 ARFEREHKTEHEINEATIZEEDREEM

Fig. 2 Water-stable soil aggregates composited in the orchards in the tillage profile of dry-land to

paddy field converted soils in different years
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FITHS5(P<20.05) . MAEGEREH (HSO) 28 5 8ok H
(HS1)HE &G H (CK) 73 B 45 D 52 91 .2 338 il
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x3 AREREHKTIEHEIE
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Table 3 Characteristics of water-stable aggregates in the
tillage profile of dry-land to paddy field converted soils

in different years.

R Ak EaE Water-stable aggregate

Abrg TR/
Treaments  cm Depth Reozsw/ Puwn/ Pown/ D
% mm mm

0~10 76.2cB 1.74bB 1.25bC 1.80aB
10~20 80.6bB 1.90bB 1.42bB 1.59aB

Hs0 20~30 86.6aB 3.12aB 2.38aB 2.86aB
0~30 81.10C 2.25B 1.67B 1.87A
0~10 68.3bC  0.89¢cC 0.47¢D 1.23aB

HS1 10~20 73.0aD  0.99aC 0.56aD 1.23bB
20~30 70.5aC  0.95bD  0.52bC 1.24bB
0~30 70.6C 0.94D 0.52C 1.20B
0~10 78.0aB 1.65¢B 0.81bB 1.28bA

HS5 10~20 72.5bC 1.77bB 0.88aC 1.20aA
20~30 77.4aC 1.19aC 0.68cC 1.14bA
0~30 76.0B 1.54C 0.79C 1.17C
0~10 94.7cA 4.55bA 3.58cA 1.02aB

CK 10~20 95.2bA 4.64aA  3.77bA 1.09aB
20~30 96.3aA  4.71aA  4.00aA 1.04aB
0~30 95.4A 4.63A 3.78A 1.09A

2.3 B HUUKE # b4 5E F RN TR E Y

XF H 3 2 FN 3% 3, B 41 HE b X AL 48 1 H (HSO) |
MoK 1 a g H (HS) FE2 2ok 5 a fg B (HS5)
B bl 21 458 17 AT SR ARBUARS E  55 K AR M 1 & e s 22
LN , FARHUAR 2 R 25mPywn~Piwn MD
(B3 500 2 A R AR K Bt Y 1.10~1.36 1% . 2.31~3.98

% .3.35~4.86 1% F10.96~1.14 1% , T 1% M X A% Gt 1y XL
= Fef H (CK) b R (LA RS 2 P AT SR K >0.25 mm)
BAK R 95 Pyiwn Pown M1 D {H 53 &K Fa
BRI 1.00~1.04f% .0.98~1.054% . 1.02~1.24 1% F1
0.85~0.97 17 , 1t B 5~ b A1 5 b 2Ac 7K FE B - 392 A 3R
PRI T E AR M 22 A Ge AR I 2803k Z24F 7K
BEAEPE T, 3 AR K 7 AR e 3 TR, Ik
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Stability and affecting factors of red soil agglomerates
in dryland converted paddy fields

YUAN Pengli, QIN Jiayu,ZHOU Yuxi, LONG Xinlu,ZHOU Yong,JIANG Ligeng
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Guangxi Key Laboratory of Agricultural Environment and Agricultural Product Safety/
College of Agronomy, Guangxi University, Nanning 530004, China

Abstract The traditional dryland (HSO) , dryland converted paddy field in 1 year (HS1), dryland
converted paddy field in 5 year (HS5) and local traditional paddy field (CK) in typical dryland-to-paddy ar-
ea of Guangxi Zhuang Autonomous Region were selected to study the effects of dryland converted paddy
field (dryland-to-paddy) on soil aggregates in southern red soil areas. Methods including dry screening and
wet screening were used to compare and analyze the properties of soil aggregates in the tillage layer. The re-
sults showed that the content of soil aggregates =>0.25 mm (R-,;) in mechanical aggregates and water-sta-
ble aggregates in HSO, HS1, HS5 and CK was 90.0%, 94.0%, 95.8%, 98.1% and 81.0%, 70.6%,
76.0% and 95.4% in the traditional arid land and after dryland-to-paddy, with the mean weight diameter
(Dywp) of 3.35 mm, 3.63 mm, 3.69 mm, 4.73 mm and 2.25 mm, 0.94 mm, 1.54 mm, 4.63 mm, re-
spectively. The geometric mean diameter (@;yp) of the water-stable aggregates in HS1 decreased by 68%
compared with that in HSO. The percentage of aggregate destruction (7p,,) of > 0.25 mm aggregate in-
creased first and then decreased with the years of dryland-to-paddy compared with that in HSO, with the in-
crease in HS1 and HS5 by 61% and 34% , while there was a significant decrease of 76% in CK. The re-
sults of structural equation model and random forest analyses indicated that the cation exchange capacity
(CEC) and the content of total nitrogen (TN) in soil were the important factors affecting the stability of
soil aggregates in the tillage layer of dryland converted paddy fields.

Keywords dryland converted paddy fields; red soil; arable land; soil aggregates; stability of aggre-
gates; soil structure
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