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Effects of Long —term Fertilization and Plastic —-mulching on the Stability and Organic Carbon Contents of

Brown Soil Aggregates

LU Xin—xin , DING Xue-li , ZHANG Bin , SUN Hai—yan , WANG Jing—kuan*

(College of Land and Environment, Shenyang Agricultural University , Shenyang 110866, China )

Abstract : In this study, we examined the effects of fertilization and plastic—film mulching on aggregate stability and organic C in aggregates of
a brown soil based on a long—term (29 years ) field experiment. Fertilization treatments included application of manure (M4 ), application of
nitrogen (N4 ), combined application of manure and nitrogen (M2N2 ), combined application of nitrogen and phosphorus (N4P2), combined
application of manure, nitrogen and phosphorus(M4N2P1), and no fertilization(CK). Each treatment was either carried out alone or combined
with plastic —film mulching. Results showed that long—term fertilization significantly increased the percentage of >2 mm aggregates while

significantly decreased that of 0.25~2 mm aggregates when there was no film mulching, especially under application of manure as well as
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under application of nitrogen and phosphorus. Manure treatments (M4, M2N2, M4N2P1 ) significantly increased soil organic C in all

aggregates without film mulching. Application of manure alone also significantly increased the mean weight diameter of soil aggregates
without film mulching. These results suggested that long—term manure application increased organic C sequestration in soil aggregates as well
as aggregate stability. The fertilization treatment also significantly affected the stability of soil aggregates and the contents of organic C when
there was film mulching, and compared with the control, only the high amount of manure (M4 and M4N2P1 ) treatment could significantly
increase the average weight diameter of soil aggregates and the organic C contents of aggregates at all levels. These results suggested that in
the film mulching, the need to put more organic matter in order to maintain the stability of soil aggregates and higher organic C contents. The
effects of nitrogen and phosphorus fertilizers could significantly improve the average weight diameter of soil aggregates in different
fertilizations and film treatments, but the effects on the organic carbon contents of aggregates were significantly decreased or not significant.
Water—stable large aggregates are the main carriers of soil organic C in soil treatments, the application of manure, organic and inorganic

combination is beneficial to promote the formation of water—stable aggregates and increase the organic C contents and it is an effective

measure to improve the soil aggregate structure and maintain and improve the soil fertility of brown soil.

Keywords: long—term fertilization; plastic—mulching; water—stable aggregates; organic carbon
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Table 1 The basic properties of soil in 2016

b pH fH HHL g ke 2% /g ke AL HEH/mg-kg' AR/ mg kg

AN CK 6.03 10.54 0.98 10.80 12.52 32,95

N4 427 8.89 0.98 9.07 158.85 336.80

N4P2 403 10.00 1.16 8.60 209.95 569.52

M4 6.16 17.03 1.78 9.59 12.05 205.00

M2N2 5.50 14.61 1.42 10.29 20.65 104.52

M4N2P1 5.70 18.52 1.84 10.08 13.48 198.30

i CK-C 6.16 10.62 1.03 10.31 17.62 63.00

N4-C 437 11.15 1.33 8.38 170.28 563.65

N4P2-C 435 10.11 1.18 8.57 147.7 583.60

M4-C 6.06 14.48 1.57 9.20 32.05 294.42

M2N2-C 551 12.61 1.37 9.20 24.70 275.42

M4N2P1-C 5.69 15.07 1.64 9.19 14.33 390.53
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Figure 1 Distribution of soil water—stable aggregates in different treatments of long—term plastic mulching and fertilization
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Figure 2 Mean weight diameter of soil aggregates in different treatments of long—term plastic mulching and fertilization
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Figure 3 Mean organic C content of soil aggregates in different treatments of long—term plastic mulching and fertilization
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Table 2 Enrichment factors of soil organic C in different treatments of long—term plastic mulching and fertilization
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N4 1.05+0.031b 1.09+0.045b 0.96+0.028a 0.94+0.031a 1.01+0.018a 1.00+0.025b 0.91+0.032¢  0.79+0.014bc
N4P2 1.03+0.034b 1.02+0.021¢ 0.91+0.043b 0.75+0.042b 1.01+0.038a  1.02+£0.041ab ~ 0.97+0.023b 0.94+0.018a
M4 1.05+0.019b 1.06+0.015b 0.89+0.060c  0.66+0.030cd  1.03+0.049a 1.05+0.045a 1.04+0.039a  0.72+0.039cd
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JR—F KRR S SRS AT G828 A HLEREE T

3 KAARREREMEE L IEAREENHRSELWMN T ESTER

Table 3 Variance analysis of the effects of long—term fertilization and mulching on soil organic C contents in soil aggregates

) >2 mm 0.25~2 mm 0.053~0.25 mm <0.053 mm
& 19 FH B df
F(P) F(P) F(P) F(P)
R 1 76(<0.000 1) 8.3(<0.000 1) 26(<0.000 1) 1.4(0.263)
i 2 540(<0.000 1) 503(0.011) 373(<0.000 1) 54(<0.000 1)
7 it e 2 125(<0.000 1) 34(<0.000 1) 8.2(0.002) 7.1(0.003)
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