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Response of Soil Enzyme Act1v1t1es and Their Relatlonshlps with Phys1cochém1cal

Propertles to Different Aged Coastal Reclamation Areas, Eastern China

XIE Xue- feng PU Li-jie"" ", WANG' Qi< ql3 I'ZH'U Mlngl ? WANG deo—hanl 2 y .
(1. School of G“eogt;aphlo and Oceanographlc Smencegf Nan]lng Unlversny, Nanjing 210023, Chf{‘la 2. Key Laboratory of-the Coasta].f‘
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Zone Explmtatlon and [Protection of Mlmqtry Of [Land and Resources, School of; Geggraphlv ana| Oceanographic Scienées, Nanjing
UIllVerlty, Nanjing 210023, Chinaj 3. Geologlcdl Survey of Jiangsu Province,, Nanjihg 210080, China)

-

Abst:}act Aland reclamation transforms a l:1da]J flat from a marlne _ecosystem to terrestrial eeo%ystem which significantly changes the soil
ecosygtem/ progess; affecting the soil enzyme act1v1tlesl,,. Soil en‘zyme % involved in almost all soil biochemical processes. Clarifying the
relatlonshlpebetWEen soil physicochemical properties and soil® e‘nzyme activities can reveal the changes of soil quality after reclamation
and provide a theoretical basis for the scientific regulation of the soil ecosystem. In this study, a total of 72 soil samples were collected
from a ¢obastal reclamation area with different years of reclamation (0, 7, 32, 40, and 63 a) in Rudong County. The changes in soil
physicochemical properties and enzyme activities within different reclamation years were analyzed by classical statistical analysis, and
the relationship between soil enzyme activities and physicochemical properties was analyzed using a redundancy analysis. The results
showed that longterm land reclamation had significant effects on soil physicochemical properties and enzyme activities. pH and
electrical conductivity showed a decreasing trend after reclamation, while the content of soil organic carbon, total nitrogen, and total
phosphorus showed a trend of “rapidly accumulate-gradually consume-accumulate again” with increasing years of reclamation.
Compared with the bare flat area (0 a), amylase, dehydrogenase, and acid phosphatase activity initially increased and then decreased
with increasing years of reclamation, while urease and alkaline phosphatase activities were characterized by an increase-decrease-
increase trend. Meanwhile, the enzyme activities within different reclamation ages were basically higher in surface soil than deep
layers. Redundancy analysis revealed that the soil physicochemical properties explained 69.8% of the variation in soil enzyme
activities, and an obvious relationship existed between pH, electronic conductivity, soil organic carbon, total nitrogen, total
phosphorus, and soil enzyme activities (P <0.01). The order of importance of soil physicochemical properties to soil enzyme activities
was as follows: total nitrogen > soil organic carbon > pH > total phosphorus > electronic conductivity.

Key words:soil enzyme activities; physicochemical properties; redundancy analysis; reclamation ages; coastal reclamation area
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Table 1 ~ Variations in soil physicochemical properties with different reclamation ages
[l B AEBR/ a TEE/cm pH EC,.5/dS-m~! TN/g-kg ™! TP/g kg ™! SOC/g-kg ™!
0~10 8.42 0. 09a 4.25 +2.29a 0.37 0. 19b 0. 66 +0. 05d 3.93 +2.31¢
0 10 ~20 8.40 0. 05b 3.25 +1.24a 0.27 +0. 06¢ 0. 66 =0. 06¢ 2.59 +0. 55b
20 ~30 8.44 +0.02b 3.08 £1.07a 0.24 +0. 06¢ 0.70 +0. 03¢ 2.00 +0. 17b
30 ~40 8.49 0. 05ab 3.09 =1.24a 0.23 +0. 04b 0.71 +£0.01b 1.90 +0. 26¢
0~10 8.48 0. 11a 1.21 0. 63ab 0.56 +0. 19b 0.92 +0. 21be 3.97 0. 68¢
7 10 ~20 8.75+0.27a 0.92 +1.21b 0.34 +0. 06bc 0.78 0. 08bc 2.40 =0. 26b
20 ~30 8.79 0. 36a 0.91 +1.21b 0.26 0. 02bc 0.78 =0. 08abc 2.20 0. 17b
30 ~40 8.77 +0.27a 0. 84 +£0.96b 0.36 +0. 18ab 0.73 £0.05b 1.70 £0. 17¢
0~10 7.89 +0. 06b 0.16 0. 05b 1.26 +0.25a 1.19 0. 20a 10. 37 = 1. 80a
1 10 ~20 8.25 +0.05b 0.16 +0. 10b 0.48 +0. 08b 0. 83 +0. 05b 3.27 0. 81b
20 ~30 8.38 £0. 11b 0.17 +0. 12b 0.33 +0.02b 0.72 +0. 06bc 2.47 +0.21b
30 ~40 8.38 £0. 06b 0.17 +0. 11b 0.39 +0. 16ab 0. 81 0. 08ab 2.83 +0. 68be
0~10 8.27 0. 12a 0.53 £0.23ab 0.61 +0. 05b 0.85 +0. 08cd 4.33 £0.91c
40 10 ~20 8.42 0. 24ab 0.45 +0.20b 0.47 +.014b 0.78 0. 08bc 3.00 = 1. 08b
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