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Abstract: [ Objective] The effects of different mulching methods on the distribution of organic and inorganic
carbon in soil aggregates on the Loess Plateau, and the mechanism under which soil aggregates sequester

carbon under mulched conditions were determined in order to promote efficient management of dryland farm
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soil. [ Methods ] The study was conducted on a long-term positioning experiment beginning in 2012. Soil
characteristics were studied from plots on which spring corn (“Xianyu 335”) was grown under three
treatments: straw mulching (SM), film mulching (FM), and no mulching (CK). Carbon distribution and
enzyme activities in aggregates of different particle sizes were determined by the wet sieve method. [ Results |
@D Organic carbon contents of aggregates of each particle size were significantly greater for SM than for CK
(»p<C0.05), with the increases ranging from 4.8% to 18.2%. However, the organic carbon contents for each
particle size were significantly decreased for FM (p<C0.05) compared with CK, with the decreases ranging
from 1.2% to 7.1%. For any given treatment, the organic carbon content of aggregates initially increased and
then decreased with decreasing particle size. Organic carbon storage under SM was greater than under FM
and CK. @ Inorganic carbon content in aggregates was significantly greater for FM than for CK (»<C0.05),
with the increases ranging from 4.3% to 5.9%. SM reduced inorganic carbon content compared with CK, but
the difference was not significant. For any given treatment, the inorganic carbon content in each particle size
of aggregates initially increased and then decreased with decreasing particle size. FM significantly decreased
the inorganic carbon reserves of aggregates > 2 mm in size, but significantly increased the reserves of
aggregates 2 mm to 0.25 mm in size (»<C0.05). @ SM significantly increased the total carbon content of
aggregates by 7.1% to 12.4%. Both FM and SM significantly increased the total carbon storage of particles
ranging from 2 mm to 0.25 mm (»<C0.05). @ SM increased the activity of carbon cycling-related enzymes in
aggregates, while FM decreased the activity compared with CK. Correlation analysis showed that there was a
significant positive correlation between organic carbon and total carbon content and carbon cycling-related
enzyme activities (»<(0.05). [Conclusion] SM and FM significantly affected changes in the carbon pool of
aggregates. SM was superior to FM in improving soil fertility and increasing soil carbon fixation.

Keywords: spring maize; straw mulching; film mulching; aggregates; organic carbon; inorganic carbon
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Table 1 Basic physical and chemical properties of 0—20 cm soil layer in experiment site
H RE/ AHLEL/ 2R/ 2/ AR/ R/ A/
P (g+em™ ) (g+ kg™ (g kg ") (gekg » (mg kg V) (mg * kg™ ") (mg * kg )
8.4 1.3 9.5 1.1 0.9 28.8 20.7 181.9
*2 REMITERMSEARGVHREE
Table 2 Soil texture and initial aggregate content in experiment site
WURLZH 1/ Vo P SR A k) 6
% A b A EY A >2 mm 2~0.25 mm 0.25~0.053 mm <C0.053 mm
28.50 47.80 23.70 18.30 49.10 12.00 20.60
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Fig.1 Composition of water-stable aggregates in 0—20 cm soil in

different treatments during silking stage
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Fig.2 Organic carbon content of 0—20 cm soil aggregates in

different treatments during silking stage
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Fig.3 Organic carbon storage of 0—20 cm soil aggregates in

different treatments during silking stage
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Fig.4 Inorganic carbon content of 0—20 cm soil aggregates in

different treatments during silking stage
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Fig.5 Inorganic carbon storage of 0—20 cm soil aggregates in

different treatments during silking stage
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Fig.6 Total carbon content of 0—20 cm soil aggregates in

different treatments during silking stage
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Fig.8 Enzyme activities related to carbon cycle in soil aggregates in different treatments during silking stage
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Fig.9 Correlation analysis of soil physical and chemical
properties and enzyme activities with organic carbon,

inorganic carbon and total carbon
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