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Long-term effects of natural restoration on C : N : P ecological stoichiometry in aggre-
gates of red soil. SONG Li-qun', WANG Yi-dong'* , LI Dong-chu’, ZHANG Hui-min’, LOU
Yi-lai*, DOU Bo-kai'?, SHANG Yun-tao', WANG Zhong-liang"* (' Tianjin Key Laboratory of
Water Resources and Environment, Tianjin Normal University , Tianjin 300387, China; *School of
Geographic and Environmental Sciences, Tianjin Normal University, Tianjin 300387, China; ’In-
stitute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences ,
Beijing 100081, China; ‘Institute of Environment and Sustainable Development in Agriculture,
Chinese Academy of Agriculiural Sciences, Beijing 100081, China).

Abstract; It is not clear how long-term natural restoration affects soil aggregate distribution and
C : N : P ecological stoichiometric characteristics in red soil. Soil samples (0—15 cm depth)
were taken from two treatments, conventional farming ( CF) and natural restoration (NR), in a
27-year field experiment in Hunan Red Soil Experimental Station. The aim of this study is to
investigate the response of soil aggregate distribution and the contents and stoichiometric ratios of
soil organic C (SOC), total N (TN) and total P (TP) to long-term natural restoration. Com-
pared with CF, (1) The total soil water-stable macroaggregates ( >0.25 mm) in NR significantly
increased, and the proportion of microaggregates (0.053 —0.25 mm) and mineral particles
(<0.053 mm) significantly decreased; (2) The contents of SOC and TN in bulk soil of NR sig-
nificantly increased. While the SOC content significantly increased in each aggregate size class,
TN content in macroaggregates ( >2 and 0.25-2 mm) and microaggregates (0.053-0.25 mm)

% H AR FAFE 415 H (31300381) F1RHETT W HREAN 5 AT BOARBIZEH R H (15JCYBJC49200) %8,

ek H 4

2018-09-14

2 H: 2019-02-20

* WIRMEH E-mail: wangyidong@ tjnu.edu.cn



1708

$38E Holl

significantly increased. In contrast, TP content significantly decreased in bulk soil and each

aggregate-size fraction. The 0.25-2 mm aggregate size class contributed most of nutrients in the
bulk soil. (3) The ratios of C : N, C: P and N : P in bulk soil of NR significantly increased.
The C : N ratio of the four aggregates remained constant, while C : P and N : P showed greater

variability and significantly increased in each aggregate size class. In conclusion, long-term natu-

ral restoration enhances soil aggregation effect, which results in more concentrated C, N and P in

macroaggregates. While natural restoration can improve soil structure and aggregate quality,

attention should be paid to the exacerbated phosphorus limitation in future.

Key words: long-term natural restoration; soil aggregate; carbon, nitrogen and phosphorus;

ecological stoichiometry; red soil.
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Fig.1 Distribution of the red soil aggregates under differ-
ent treatments
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Table 1 The contribution rates of aggregates to soil nutri-
ent content ( %)

mH LbER AR5 53 DT (%)
>2 mm 0.25~ 0.053~  <0.053 mm

2 mm 0.25 mm
HHUBK  CF 30.7 a 438 a 125 a 10.1 a
NR 34.0 a 42.7 a 72b 47b
e CF 26.2 a 38.8 a 12.1a 11.0 a
NR 34.1a 46.3 a 92a 55b
2 CF 315a 57.6 a 174 a 16.7 a
NR 35.5a 49.7 a 9.6 a 6.5b

B PEAG A T I bR DR 5 [ — 81 v AN ] 5k A [7) b 280 ] 2%
BB (P<0.05)
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Fig.3 Stoichiometric characteristics of organic carbon, to-
tal nitrogen and total phosphorus in the red soil aggregates
under different treatments
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