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Effects of Cd addition on nitrogen mineralization processes of rural and urban river wetland soils in the Pearl

River Estuary, China

HU Xing—yun, BAI Jun—hong’, WEN Xiao—jun, LU Qiong—qiong, WANG Wei, WANG Da—wei

(State Key Laboratory of Water Environment Simulation , School of Environment, Beijing Normal University , Beijing 100875, China)
Abstract: Organic nitrogen mineralization of rural and urban river wetland soils from the Pearl River Estuary under different concentra-
tions of Cd solution (A : control; B:low concentration addition, 15 mg-kg™; C:high concentration addition, 100 mg-kg™) were investigated
using a 40-day laboratory incubation experiment. Furthermore, the effects of urease enzymes, nitrification microorganisms, and environ-
mental factors on organic nitrogen mineralization were also analyzed. Our results showed that the rates of nitrogen mineralization of rural
and urban river wetland soils under different levels of Cd treatments showed large fluctuations at the initial stage but remained stable dur-
ing the late stage, and the mineralization rates of urban river wetland soils were higher than those in rural river wetland soils over the 40
days of incubation. Cd addition exhibited a stimulating effect on nitrogen mineralization at the early stage. With increasing incubation time,
nitrogen mineralization of rural river wetland soils was inhibited with increasing Cd levels, while low level addition of Cd improved the rates
of nitrogen mineralization of urban river wetland soils. The mineralization rates of the two types of wetland soils decreased, or even exhibit-
ed negative values, during the incubation period, which was mainly associated with an insufficient supply of substrates and with microbial

nitrogen fixation and denitrification. Nitrogen mineralization rates were significantly correlated with urease activities (P<0.05). The addi-
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tion of Cd inhibited urease activity in rural river wetland soils, but low levels of Cd enhanced urease activity of urban river wetland soils

during the late stages of incubation. Ammonia oxidizing Archaea (AOA) undertook a large proportion of ammoxidation in rural river wet-

land soils (95.37%~97.86%) and urban river wetland soils (52.13%~78.15%) under different levels of Cd addition, and these are more

adaptable to a pollution—stressed environment than ammonia oxidizing bacteria(AOB). With rapid development of industrialization and ur-

banization in the Pearl River Estuary, once Cd pollution exceeds the capacities of rural and urban river wetland soils (especially in rural riv-

er wetlands ), enzyme and microbial activities are inhibited, prohibiting nitrogen mineralization of wetland soils in the long term.

Keywords : Organic nitrogen mineralization; Cd; Wetland soils; Urease enzymes; nitrifiers; The Pearl River Estuary
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Table 1 Physical and chemical properties of soils from urban and rural wetlands

T b S T - Som/ wc/ TN/ TP/ NHi-N/ NO;-N/ Al/ Fe/ Cd/
Wetland type P g kg % g kg g kg mg-kg™! mg-kg! mg- kg mg- kg mg- kg
AR A

6.44+0.67 39.76+11.73 65.18+18.85 2.07+0.49

Rural river wetlands
B R LIRS

Urban river wetlands

7.03+0.02 77.93+23.69 96.98+63.33 5.43+2.35

0.86+0.10  8.96+0.08 25.01+0.19 89.76+5.86 45.74+6.16 1.41+0.53

2.80+1.69 14.04+0.09 50.18+0.33 78.07+10.28 35.88+5.09 3.77+2.02
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Table 2 Relationships between mineralization rates and urease

activities in rural and urban wetland soils

TR ﬁé‘z\ﬁ"ﬁ%{@fg Ru R R
Wetland type  Cd concentration
AT A 0.653" 0.626™ 0.415
Rural river B 0.261 0.585" -0.055
wetland C -0364 0187  -0.563"
IR TR 3 A 0.177 0.568" -0.124
Urban river B -0.576"  -0.826" 0.202
wetland C -0.820"  -0.64"  -0.226

T2 A BT C A3 BIARICHR VR I AP 22 B S o AR s v B i VS o
Note: A, B and C represent the addition of no Cd, low Cd

concentration and high Cd concentration, respectively.
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