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Fig. 1 Location of the soil sampling sites
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Table 1 Soil physicochemical properties relative to location of the sampling site

LR AL Ko G A B A ) )
Qb B NH,-N NO;N
pH EC SOM Total N Available P Available K Alkaline N . .
Treatment , . . , . , /(mg-kg™) /(mg-kg)
(pS-em?)  /(gkg™) N(g'kg) H(mgkg)  /(mgkg)  /(mgkg)
WTO 8.55a 4 654a 10.2f 0.45¢ 5.3cd 328a 46.3cd 20.4b 0.24d
WTI1 8.51ab 852b 13.0def 0.62d 13.3b 273b 30.0e 14.4c 3.10b
WT2 8.28bed 277cde 15.1bcde 0.43¢ 21.2a 164cd 41.4cde 2.5d 1.19cd
WT3 8.03d 559c¢ 12.6ef 0.68cd 23.6a 372a 35.7de 15.5bc 5.48a
WT4 8.15¢cd 518cd 14.1cdef 0.67cd 24.5a 210c 40.6cde 37.9a 1.35¢
WT5 8.44ab 387cde 12.5ef 0.85bc 8.4bcd 135d 44.5¢d 38.4a 1.22cd
WT6 8.29bc 229de 17.7bc 0.86b 9.7bc 109d 52.9¢ 38.9a 1.36¢
WT7 8.16¢cd 300cde 16.8bcde 0.95b 8.4bcd 120d 49.4c 1.4d 0.93cd
WT8 8.12cd 240de 17.3bcd 0.85bc 8.4bcd 113d 64.7b 0.4d 0.92cd
WT9 8.09cd 207de 19.0b 1.00b 9.8bc 108d 52.6¢ 0.4d 0.84cd
WT10 7.16¢ 131e 37.3a 1.60a 3.3d 108d 104.4a 2.1d 1.60c

He BUEHTFEER (n=6) , F—3HHREFEHERR2ZER KRB EKFE(P>0.05), TR Note: Values (Means, n = 6)

within the same column followed by the same letter are not significantly different (P> 0.05). The same below
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Fig. 2 Nitrification intensity of soils relative to treatment Fig. 3 N mineralization rate of soils relative to treatment
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Table 2 Correlation analysis of nitrification intensity, N mineralization rate and number of nitrobacteria with soil properties

UA SWC pH EC SOM TN AN NH;-N AP AK
NI 0.489"  -0.455" -0.399" -0.6197 0.446" 0.5227 0.408" -0.166 -0.180 -0.636"
NMR 0.436" 0.134  -0.341"  -0.027 0.376"  0.281 0.347" -0.946"  -0.297 -0.099
NN -0.378""  -0.411"  0.085  -0.326" -0.255" -0.266"  -0.353" 0.172 0.616" 0.078

TE: NI, AHfLIRME; NMR, N#fLEf; NN, ffbanEson: A, FJHER; SWC, &K%, TN, &%; AN, F%A;
AP, ARWE; AK, HAH ., TIH Note: NI, Nitrification intensity; NMR, N mineralization rate; NN, Number of nitrobacteria; UA,
Use age, SWC, Soil water content, TN, Total N; AN, Alkaline N; AP, Available P; AK, Readily available K. *P<0.05, **P<0.01, n=66.

The same below
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predicted with the aggregated boosted tree (ABT) model
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on regression analysis (n=66)
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Variation of Nitrogen Mineralization and Nitrification in Agricultural Soils in
Cixi along a 1000-Year Chronosequence

WANG Feng"’> YAO Hongyan'" CHEN Ruoxia' CHEN Gui’ DAI Yaolu'
(1 Ningbo Academy of Agricultural Sciences, Ningbo, Zhejiang 315040, China)

(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China)

(3 Jiaxing Academy of Agricultural Sciences, Jiaxing, Zhejiang 314016, China )

Abstract [ Objective ] It is still unclear how key soil nitrogen (N) transformed and how the
microbes involved in the transformation evolved along a long-term chronosequences of the soil in the
coastal polders in Cixi. [ Method ] An indoor incubation experiment was carried out using soil samples
collected from coastal polders in Cixi with cultivation age varying in the range of 0 ~ 1 000 years to
determine N mineralization rate (NMR), nitrification intensity (NI) and number of nitrobacteria (NN).

[ Result ] Results show that soil conductivity (EC) and pH decreased with aging of the soil, while soil
organic matter (SOM) and total N (TN) accumulated in the topsoil, and soil properties changed significantly,
especially during the first 50 years of cultivation. NMR varied in the sequence of 220 ~1 000 a > 0 ~ 50
a > 60 ~200 a; NI displayed a general rising trend with the cultivation going on year after year , but NN
increased in the first 20 years, and peaked during the years of 20 ~ 60 and then turned downwards gradually,
Person correlation and aggregated boosted tree (ABT) analyses show that cultivation history of the soil, EC,
and SOM concentration were the dominant affecting factors, explaining 45%, 12% and 11% of the variation
of NI, respectively, while soil NH,-N and available P contents were the ones, explaining 86% and 42% of
the variation of NMR and NN, respectively. [ Conclusion] Therefore, it could be concluded that during the
course of sustainable agricultural utilization of the coastal polders nitrification intensity and nitrobacteria
abundance increases to a certain extent, but they are subject to the joint impact of historical conditions and
contemporary environmental factors.

Key words Utilization years; Chronosequences; Nitrification intensity; Mineralization rate; Coastal

polder farmland soil
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