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Im?act of Land Use Type on the Stability and Organic Carbon Content of Soil

Aggregates in the Weibei Drylan‘d ™

LIU Jie!'#, MA Yan-ting'”*, WANG Xian-ling' Sompouv1set Thongsouk'”, LI Li-min', QIN Ya-xu'?, ZHAO
Zhi-yuan'? | ZHENG Wei'?, ZHAI Bing—nian"z’“

(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China; 2. Key Laboratory of Plant
Nutrition and Agri-environment of Northwest, Ministry of Agriculture and Rural Affairs, Yangling 712100, China; 3. Apple Experiment
Station, Northwest A&F University, Baishui 715600, China)

Abstract: Soil aggregates are important indicators of soil quality and sustainable land utilization, and impact the retention abilities of
water and fertilizers and the release of nutrients in soil. This study aimed to understand the effects of two land use types (an orchard
and farmland) on the distribution, stability, and organic carbon content of soil aggregates, and provides a theoretical basis for the
optimal management of the soil carbon pool in the Weibei Dryland of the Loess Plateau. We examined the soils from an orchard and
from farmland by simultaneous sampling and wet sieving; the proportions of large macroaggregates ( >2 mm), small macroaggregates
(0.25-2 mm) , microaggregates (0.053-0.25 mm) , and silt and clay ( <0.053 mm) were then determined; the content of organic
carbon in each aggregate fraction at soil depths of 040 cm were also measured, and the total organic carbon content of all aggregates
fractions was determined for each soil. The results showed that the type of agricultural land use had a significant effect on the
distribution and stability of soil aggregates in the 0-20 c¢m soil layer, with the relative proportions of the different sized aggregates ( >2,
0.25-2, 0.053-0.25, and <0.053 mm) being 12.9% , 51.3% , 28.8% , and 7.0% in the orchards, respectively, and 8.3% ,
49.7% , 33.6% , and 8. 4% on the farmland, respectively. The proportion of macro-aggregates ( >0.25 mm) was significantly higher
in the orchard soils than in the farmland soils. Mean weight diameter (MWD) and geometric mean diameter (GMD) are important
indicators of the soil aggregate stability; the MWD and GWD of the farmland soils were significantly lower than the orchard soils in the
0-40 c¢m depth zone (P <0.05). The effects of different land use types on the organic carbon content of soil aggregates was most
marked in the 0-10 c¢m layer. Compared with farmland, the organic carbon content in the large aggregates, intermediate aggregates,
micro-aggregates, and the silt and clay fraction of orchard soils were relatively increased by 56.0% (P <0.05),57.1% (P <0.05),

WKim B 2018-11-24; {&iTHHA . 2019-01-17
HETHE: At il (k) BHIFL I (201303104 ) 5 BePi 8 &AM AIFT LI H (NYKJ-2015-17) 5 #5835 K AR R fE 4R
FFIH (2015-TS-18) ; PHALAMBLHE K 2% X 90 7s i S B USRS 0 5 (TGZX2014-16)
TEEBN: XIAS(1992 ~ ), B, w5 Ag, EEMIT O FoN I 535%, E-mail: gaibangxiaohunhun@ 126. com
w WEVEH , E-mail; zhaibingnian@ nwafu. edu. cn



3362 2D 53

B =

40 %

40.8% (P >0.05), and 13.0% (P >0.05), respectively. Organic carbon storage in each aggregate class (excluding the <0. 053
mm fraction) in the orchard soils was higher than in the farmland soils. In the orchard soils, the proportion of soil macro-aggregates

( >0.25 mm) and the associated organic carbon content was elevated, damage to aggregates was reduced, and the organic carbon

stability was enhanced. In general, the soil aggregate stability and organic carbon content of orchard soils were higher than for the

farmland soils. Orchards appear to enhance the physical stability of aggregates with respect to soil organic carbon, contribute to soil

organic carbon accumulation, and thus promote soil carbon sequestration.

Key words: Weibei Dryland; land use type; soil aggregates; stability; soil organic carbon
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Fig. 1 Proportion of each soil aggregate size class

under the two land use types
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Fig. 4 Organic carbon content of each aggregate size

class under the two land use types
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