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Regulatory Effects of Different Rotation Patterns on Soil
Aggregate Organic Carbon and Electrical Conductivity

Zhang Huadong' Cao Hongxia'? Zheng Boyu' Liu Lintao'
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China
2. Xinjiang Research Institute of Agriculture in Arid Areas, Northwest A&F University, Urumqi 830091, China)

Abstract; Crop rotation is an important management strategy for improving soil structure and sustaining
soil fertility. The long-term rotation patterns influences on soil aggregate stability and distribution of soil
organic carbon (SOC) and soluble salts represented by electrical conductivity (EC) , among aggregate-
size fractions in the Hexi Corridor of Northwestern China were investigated. Three typical long-term
rotation patterns were examined; 2-year maize + 1-year fennel (ZZF), 1-year sunflower + 1-year fennel
(SF), and 2-year melon + 2-year fennel (CCFF) , with fallow land (WL) as the control. Soil samples
were collected from the 0 ~40 cm profile, and SOC content and EC were determined in three aggregate
fractions ( particle size r >2. 00 mm, r =0.25 ~2.00 mm, and r <0.25 mm). Crop rotation significantly
increased the proportion of r >2. 00 mm aggregates (P <0.05), with CCFF showing the highest mean
weight diameter and geometric mean diameter. In the 0 ~ 20 cm layer, SOC content in the 0.25 ~
2.00 mm and r <0. 25 mm fractions was significantly higher under rotation than that under WL, whereas

EC was lower in all aggregate fractions. SOC content in the 0.25 ~2.00 mm fraction was negatively
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correlated with EC in the 0.25 ~2.00 mm and r < 0.25 mm fractions (R> =0.68 and R’ =0.65,
respectively). In the 20 ~40 c¢m layer, SOC content in the r >2. 00 mm and r <0. 25 mm fractions was
significantly higher under rotation than that under WL. Relatively to WL, ZZF and SF increased EC in all
aggregate fractions, whereas CCFF reduced EC. In this layer, SOC content was positively correlated with

EC across aggregate fractions (P <0.05). Overall, long-term crop rotation reshaped the distribution of

SOC content and EC among aggregate fractions in a depth-dependent manner. Of the three systems,

CCFF showed the greatest potential to improve aggregate structure and reduce salt accumulation as

indicated by lower EC.

Key words: rotation patterns; soil aggregates; organic carbon; electrical conductivity; sustainable

agriculture
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Tab.1 Soil aggregate parameters under different crop

rotation systems
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GMD/mm 1.002°  1.204" 1.648°  0.853°
WSA/ % 74.127°  80.459" 91.578" 73.507°
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Fig.3 Soil aggregate EC under different crop rotation models
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®2 ITEARGKEERS SOC & .ECHXMSH

Tab.2 Correlation analysis of soil aggregate parameters with SOC concent and EC

B/ cm T1 T2 T3 MWD GMD WSA

MWSSA D TSOC Tlge T2 Tpe  Tlsoe  T2soc Tsoc

T1 1
T2 0.40 1
T3 -0.92% -0.72"" 1
MWD  0.97" 0.60" -0.98"" 1
GMD  0.92* 0.70" -0.99" 0.98"" 1
WSA 0.92" 0.72" -1.00™ 0.98" 0.99™ 1
MWSSA -0.81" -0.77"" 0.94™ -0.92™
0~20 D -0.77" -0.80"" 0.92" -0.89" -0.95" -0.92
TsoC 0.24 0.13 -0.23 0.23 0.25 0.23

Tlge -0.89™ -0.61* 0.93™ -0.91" -0.94™ -0.93"*

~0.95" -0.94"
096 1

-0.35 -0.269 1
0.82" 0.84™ -0.309 1

1

T2gc -0.45 -0.63" 0.61" -0.56 -0.66" -0.61" 0.69° 0.74™ -0.65" 0.71" 1

T3 -0.45 -0.64" 0.61" -0.56 -0.66" -0.61" 0.66" 0.73" -0.58" 0.71°" 0.99"" 1

Tlsoc 0.28 0.13 -0.26  0.28 0.29 0.26 -0.41 -0.30 0.84™ -0.322 -0.52 -0.41 1

T250c 0.19 0.22 -0.24  0.22 0.25 0.24 -0.34 -0.29 0.92™ -0.265 -0.68" -0.65" 0.58 1

T350c 0.08 -0.10  -0.02  0.02 0.02 0.02 -0.05 -0.02 0.84" -0.12 -0.41 -0.37 0.50 0.86"" 1
T1 1

T2 0.50 1

T3 -0.93" -0.79™ 1
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