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Effects of temperature and nitrogen input on nitrogen mineralization of soils in

the newly created marshes of the Yellow River estuary
HU Xingyun, SUN Zhigao "

Institute of Geography, Key Laboratory of Humid Subtropical Eco-geographical Process, Ministry of Education, Fujian Normal University, Fuzhou
350007, Chin

Abstract; Nitrogen ( N) mineralization is an important component of nutrient cycling in wetland ecosystems, and effects of
nitrogen input and temperature change on nitrogen mineralization of soils are complex. To explore the effects of temperature
and N import on N mineralization characteristics of soils with different N treatments, the topsoil (0—10 ¢cm) with different
substrate qualities (S-NO, S-N1, S-N2 and S-N3) were sampled at the end of the growing season from different N input
plots (NO: 0 gNm™>a'; NI: 9.0gNm~>a'; N2: 120gNm~a'; N3: 180 gNm™”a"') in Suaeda salsa marsh of
the Yellow River estuary, and the incubation experiment was carried out. Results showed that, under different incubation
temperatures, the cumulative mineralized N of the four soils increased rapidly at initial stage (0—14 days), after that
decreased suddenly at middle stage (14—42 days), then tended toward stability at final stage (42—84 days), and the
values in incubation period generally showed S-N3> S-NO> S-N2> S-N1 (P>0.05). At the end of incubation experiment,
the cumulativly mineralized N of the four soils were significantly different at 20 °C and 25 C (P <0.01 or P <0.05), and
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S-N2 showed the strongest mineralization ability. N input generally decreased the sensitivity of N mineralization to
temperature ( (),, ), thereinto. S-N2 showed the lowest (,, and it was more favorable for continuous N supply. The
mineralization rates and cumulative mineralization N of the four soils were closely related to incubation temperatures and
substrate qualities of soils, while within a certain range, higher temperatures and lower C/N were more favorable for the
process of N mineralization. This study found that, as N loading and temperature in the Yellow River estuary increased
continuously in future, the alterations of soil N nutrient and temperature would greatly affect the N supply capacity of S.

salsa soils, and the soils with N2 input would maintain sustainable and stable N supply capacity.

Key Words: nitrogen mineralization; temperature; nitrogen input; Suaeda salsa marsh; Yellow River estuary
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Fig.2 Sketch of the in situ nitrogen input experiment
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Table 1 Physical and chemical properties of soils with different N input treatments

F AKLFR 13 Soils with different N input treatments

F8FR Index

S-NO S-N1 S-N2 S-N3
TN/ (mg/kg) 570.91+58.48a 706.19+12.71b 659.27+25.76ab 852.35+44.88¢
TP /(mg/kg) 746.00+5.65a 754.50+2.12a 745.50+9.90a 741.00+1.41a
SOC/ (g/kg) 11.90+0.97a 14.74x1.12b 29.74+1.29¢ 24.26+0.81d
NHj-N 6.48+0.19a 5.75+0.23b 6.27+0.10ab 5.95£0.56ab
NO3-N 1.00+0.26a 0.85+0.09a 1.20+0.00ab 1.32+0.08b
C/N 36.90+3.06a 30.02+0.70bc 32.94+2.42ac 28.11+1.28bc
C/p 28.12+0.76a 28.09+0.07a 29.10+0.61a 32.29+0.17b
N/P 0.07+0.08a 0.94+0.02b 0.89+0.05ab 1.15+0.06¢
pH 7.45+0.10a 7.41+0.06a 7.33+0.13a 7.29+0.04a

[F) 47 A [R] P TR ATEAE B 22 5 (P>0.05) ;S-NO: JCAS A T3 Soil with no N input ;S-N1; {R&E i A £3E Soil with low N input;S-N2; 1
A A 13 Soil with middle N input;S-N3; 15 %5 A 13 Soil with high N input; TN : 4% Total nitrogen; TP ; 4 Total phosphorus;SOC ; 134 L

ﬁﬁ Soil organlc matter
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Table 2 Correlations between temperature sensitivity values ((Q,,) of soil mineralization rate and soil physical or chemical properties

TN SOC TP C/N Cc/p N/P NH;-N NO3-N pH

Qo 0.024 " 0.008 ** 0.699 0.012" 0.156 0.026 " 0.037 " 0.974 0.235
#* P<0.05; ** P<0.01

2.2 AR[RIEEE T 4 R A0 P T M - 3 2 A k&
AN TR Ak 3 4 35 10 0 SR b B R I 30°C ((27.73+3.85) mg/kg) >25°C ((27.03+3.25)
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Fig.5 Cumulative mineralization of soils with different N input treatments under different incubation temperatures
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Table 3 Nitrogen mineralization rates of wetland soils showed decrease trend or negative values in present literatures
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