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Table 1 Descriptive statistical analysis of soil physicochemical properties and enzyme activities

A ETR/eg/kg &8 /mg/kg pH A 8/mmol/ kg BR/mg/(ge 24 h)
LR SOC TN AN AP AK (H:0) CEC EC—Ca?* EC—Mgt* PRO URE CEL SAC  ALP
B 16.97 2,27 77.50 18,28 71.81 7.06 12.55  4.00 0.26 2.89  0.77 0.28 44,72 0.99
B hREE 494 134 4913 29.59 38.88 0.74 4,70 1.46 0.10 1,73 0.45  0.35 40,28 0.81
TRAB/Y%  29.10 59.12  63.39 161,92 54.13 10.50 37.44  36.59 37.84 59,78 58,69 125.41 90.07 81.94
B 1500 1,98  69.3¢ 36,25 6525 6.94 11.63  2.20 0.28 2,41 0,54 0.23 10,44 0.45
EH R 3.16 0.56 12,17 33.50 26.08 0.42  3.06 1.22 0.08 .56 013 0.10 770  0.25
ERFR/% 2108 28.21 17.55 92.39 39.96 6.06 26.32 5541 29.77  64.88 24,05 45.91 73.75 55.08
HE 14.19 1.25 54,64 18.53 190.48 502 9,01 0.25 0.06 3.36 0.5 0,06 12.75 0.11
2 FREE 2.80  0.14 826 24,64 32.97 0.10 1.02 0.10 0.03 131 0.09 0.04 649 0,03
ERA®/%  19.77 1L01 1512 133,00 17.31 2,05 11.30  42.61 57.85  39.06 14.95 61.13 50.88 23,21
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Table 2 Analysis of the correlation between soil physicochemical properties and enzyme activities

SOC TN AN AP AK pH CEC EC—Ca®t EC—Mg?* PRO URE CEL SAC
TN —0.38
AN —0.296 0.921% =
AP —0.395 0.573 % % (.458 %
AK —0.287 —0.043 0,025 0.088
pH —0.055 0.109 —0.074 0.126 —0.714* *
CEC —0.37 0.784 % %0.687% x0.544* x 0,018 0. 244
EC—Ca?* —0.12 0.584% % 0,381 0.396  —0.233 0.610 % % 0,679 % *
EC—Mg?* 0.105 0.428* 0.438*  0.299 —0.503* 0.467* 0,331 0. 396 »
PRO —0.416* 0.72 —0.017 0.177 0.067 0.11 0.143 0. 104 —0.191
URE —0.532% %0.503*%  0.379 0.192 0.029 0.25 0.538* * 0,526 —0.137 0.541* =
CEL —0.344 0.697* x0.569% » 0.491% —0.122 0.19 0.608* * 0,589 * 0.225 0.305 0.713 % *
SAC —0.133 0.706 % %0.635* * 0.331 0.168 0.026 0.699* » 0.685* * 0.306 0.025 0.481% 0.558 % «
ALP —0.416%0.547% »  0.361 0.182  —0.223 0.498x 0.611% = 0,743 % « 0.074 0.444% 0,906 * % 0,721 % %0.552% =

.o« RRE P<0.05 KFBEME; » » BR%E P<0.01 XA FREEMRE.
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Relationship between soil physicochemical properties and soil enzyme activities in

Huixian karst wetland system based on Canonical Correspondence Analysis

ZHANG Ying"?, LIU Chang’?,SONG Ang’,JIN Zhen-jiang’ ,LI Qiang’

(1. Environmental Science and Engineering College , Guilin University of Technology, Guilin, Guangxi 541004, China;
2. Institute of Karst Geology ,CAGS/Key Laboratory of Karst Dynamics, MLR & GZAR, Guilin, Guangzi 541004, China)

Abstract Wetland as an important ecological system plays an important role in regulating water and climate
change, which was affected by human activities. Therefore, wetland degradation becomes a global phenome-
non and the focus of many scientists. Huixian karst wetland system has the research base for comprehensive
control of karst ecology and rocky desertification, belonging to original semi-disturbed wetland where in the
past 20 years fertilizers have been applied to paddy field and dry land. In order to reveal the relationship be-
tween soil physicochemical properties and soil enzyme activities in Huixian karst wetland system, soil sam-
ples from three kinds of lands (wetland, paddy field and dry land) were collected. To gain a better under-
standing of the impact from the human and agricultural activities on the karst wetland system, a suitable e-
valuation method based on descriptive analysis, correlation analysis and canonical correspondence analysis
(CCA) was employed. The highest content of soil organic carbon, total nitrogen, alkali-hydrolyzable nitro-
gen, cation exchange capacity, exchangeable calcium and exchangeable magnesium appears in the wetland,
followed by the paddy field and dry land, respectively; the lowest content of available phosphorus and potas-
sium occurs in the wetland. Therefore, the karst wetland system has an important function in the mainte-
nance of soil carbon sink and nutrition cycle. The content of available phosphorus and potassium in wetland
was lower than those in the paddy field and dry land, which was affected by human and agricultural activities.
The concentrations of urease, invertase, alkaline phosphatase and cellulose are also quite high in the wetland
and show a strong spatial heterogeneity. By analyzing soil factors and soil enzymes confined to wetland and
paddy field of the study area, the CCA biplot shows a trend of land degradation in this area, from which it
can be seen that the wetland is influenced by human activities. Wetland was first cultivated as paddy field,
later it was eventually reclaimed into dry land with the decline of soil natural fertility., Therefore, among
these three types of lands, the wetland has a high carbon storage function, while the paddy field has the simi-
lar one. If the ecological succession is irreversible, the best way to maintain the ecological environment of
wetland system is to protect paddy field as constructed wetland. It is also important to regulate and promote
carbon sequestration in karst area.

Key words wetland, soil organic carbon, land use pattern, soil enzyme, canonical correspondence analysis
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