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Effects of subsoiling and straw returning on soil aggregates
of irrigated sierozem farmland

WEN Meijuan, YANG Sicun, WANG Chengbao, HUO Lin, JIANG Wanli

(Institute of Soil Fertilizer and Water-saving Agriculture, Gansu Academy of Agriculture Sciences, Lanzhou, Gansu 730070, China)

Abstract; Three treatments were set up in 2015-2017 including traditional rotary tillage without straw retur-
ning (RT), subsoiling 35 cm without straw returning ( ST) , and subsoiling 35 ¢m straw returning ( STS).Samples
were collected from 0~40 em soil layer and dry screening and wet sieve methodsused for studying the composition of
soil aggregates, the number of aggregates > 0.25 mm (R, ,5) , the average weight diameter (MWD) , the geometric
mean diameter (GMD) , the aggregate destruction rate (PAD) , the aggregate instability coefficient (E,, ), and the
fractal dimension (D). The results showed that comparing with RT and ST, STS promoted the formation and stabili-
ty of aggregates in 0~40 cm soil layer, and the number and size of aggregates were significantly affected by subsoi-
ling and straw returning ( P<0.05) , which promoted the renewal and transformation of aggregates with different par-
ticle size. In 0~40 cm soil layer, with dry sieving method, DR ,s( >0.25 mm mechanical stability aggregate con-
tent) , MWD, and GMD of STS increased by 3.0%, 9.5%, and 15.5% and the fractal dimension decreased by
4.5% compared with RT. With wet sieving method, WR,,,;( >0.25 mm water stable aggregate content) , MWD, and
GMD of STS increased by 45.2%, 12.0%, and 9.1% comparing with RT, and the fractal dimension decreased by
1.1% compared to RT. Meanwhile, in stratification, the amplification of STS in 0~10 cm soil layer was the largest
than that of RT, with DR ,;, MWD, and GMD was 8.6%, 18.0%, and 25.3%, respectively, in dry sieving meth-
od. Wet sieving was the same as the dry sieve, and in 0~ 10 cm soil layer, the amplification of STS of DR ,s, MWD,
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and GMD increased 67.7% , 25.0%, and 12.5% comparing to that of RT. In addition, STS significantly decreased
PAD and E|; compared ST and RT in 0~40 cm soil layer, PAD decreased by 8.6% and 2.4% , E|,decreased by
7.0% and 15% , respectively. Overall,STS promoted the increase of content and stability of soil aggregate, and also

promoted the formation and stability of soil structure.

Keywords: soil aggregate ; subsoiling; straw returning; irrigated sierozem soil
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Table 1 ~Composition of mechanically stable aggregates in the soil under subsoiling and straw returning

L2 E/em Ab ¥ AR IRRIAE Aggregate size/mm DR

Soil depth Treatment >5 2-5 1~2 0.5~1 0.25~0.5 0.5
RT 16.13¢ 14.09b 11.85b 17.23a 15.80a 75.11b

0~10 ST 19.88b 14.59a 13.47a 17.39a 14.45b 79.77b
STS 21.08a 14.63a 14.52a 17.92a 14.05b 81.59a

RT 17.19b 15.26a 13.85a 18.14a 17.52a 81.95b

10~20 ST 21.14a 15.80a 14.49a 18.22a 15.36b 85.02a
STS 21.89a 15.53a 14.76a 18.77a 15.02b 85.97a

RT 23.76b 17.58a 13.67b 16.46a 14.81b 86.27b

20~30 ST 23.85ab 18.01a 15.24ab 17.37a 15.33a 89.83a
STS 24.78a 18.15a 16.65a 17.60a 15.57a 92.76a

RT 23.26b 17.99a 15.22a 15.84b 15.21a 87.52b

30~40 ST 24.16ab 17.56a 15.65a 17.87a 15.49a 90.72a
STS 25.10a 17.41a 16.21a 17.64a 15.31a 91.67a

1 RPARF/ NG FREFRIR [F— R AR R L 2 AR A B 22 57 1 3 (P<0.05) o RT: BEHEANIE H . ST YRIARS FFANIE FH . STS : TRARFE AT 34 1,

T,

Note: Different lowercase letters mean significant difference among different treatments at the same soil layer and size class (P<0.05). RT: Rotary

tillage without maize straw return; ST: Subsoiling without maize straw return; STS: Subsoiling with maize straw return. The same below.
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Table 2 Composition of water—stable aggregates in the soil under subsoil and straw returning

T2 E/em Ab 3 AR RRIAE Aggregate size/mm WR

Soil depth Treatment >5 2-5 1~2 0.5~1 0.25~0.5 023
RT 0.01b 0.28b 1.45a 7.48b 8.56b 17.78¢

0~10 ST 0.13a 0.42ab 1.78a 14.20a 11.75a 28.27b
STS 0. 18a 0.53a 2.10a 14.97a 12.03a 29.82a

RT 0.00b 0.16b 0.60b 4.43b 6.30b 11.49b

10~20 ST 0.05a 0.30a 0.96a 6.72a 8.62a 16.64a
STS 0.09a 0.31a 1.04a 6.64a 9.15a 17.13a

RT 0.01a 0.17a 0.56b 3.44b 4.38b 8.56h

20~30 ST 0.10a 0.20a 0.77a 4.75a 5.81a 11.62a
STS 0.08a 0.19a 0.81a 4.96a 6.19a 12.23a

RT 0.00b 0.02b 0.33b 2.88b 4.61b 7.95b

30~40 ST 0.04a 0.22a 0.69a 3.37a 5.01a 9.33a
STS 0.03a 0.24a 0.68a 3.42a 5.27a 9.64a

®3 FRMMBEFEZHTIEAREEHREER (MWD) JLAFEHER(CMD)/mm
Table 3 MWD and GMD of subsoil and straw returning with dry and wet sieving analyses

Jitk EiE Ak 3 +JZWREE Soil depth/cm S
Method Index Treatment 0~10 10~20 20~30 30~40 Average
RT 1.89¢ 2.02b 2.47b 2.47c 2.21b

MWD ST 2.14b 2.28a 2.52a 2.53b 2.37b

T STS 2.23a 2.29a 2.60a 2.57a 2.42a
Dry sieving RT 0.91c¢ 1.04b 1.33¢ 1.36¢ 1.16b
GMD ST 1.08b 1.21a 1.42b 1.44b 1.29b

STS 1.14a 1.19a 1.54a 1.47a 1.34a

RT 0.28¢ 0.24b 0.23b 0.23ab 0.25b
MWD ST 0.34b 0.27a 0.25a 0.24a 0.28ab

FTATRES STS 0.35a 0.28a 0.25a 0.24a 0.28a
Wet sieving RT 0.24b 0.22a 0.21ab 0.21a 0.22b
GMD ST 0.27a 0.23a 0.22a 0.21a 0.23b

STS 0.27a 0.23a 0.22a 0.21a 0.24a
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