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Comparisons of Microbial Numbers, Biomasses and Soil Enzyme Activities

Between Paddy Field and Dryland Origins in Karst Cave Wetland
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Bing-fu’
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Academy of Geological Sciences, Guilin 541004, China; 3. College of Environmental Science and Engineering, Guilin University of
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Abstract: The purpose of this study is to compare microbial number, microbial biomass as well as soil enzyme activity between paddy
field and dryland originated karst wetland ecosystems. The soil samples (0-20 ¢m) of uncultivated wetland, paddy field and dryland
were collected in Huixian karst cave wetland, Guilin, China. Microbial numbers and biomass were detected using dilute plate
incubation counting and chloroform fumigation-extraction, respectively. Microbial DNA was extracted according to the manufacturer’s
instructions of the kit. Microbial activity was examined using soil enzyme assays as well. The result showed that the bacteria number in
paddy filed was (4.36 +2.25) x 107 CFU-g™", which was significantly higher than those in wetland and dryland. Fungi numbers were
(6.41 £2.16) x10* CFU-g™" in rice paddy and (6.52 +1.55) x10* CFU-g™" in wetland, which were higher than that in dryland.
Actinomycetes number was (2.65 +0.72) x 10° CFU-g™" in dryland, which was higher than that in wetland. Microbial DNA
concentration in rice paddy was (11.92 £3.69) pg-g~', which was higher than that in dryland. Invertase activity was (66.87 +
18.61) mg-(g-24 h) ~" in rice paddy and alkaline phosphatase activity was (2. 07 £0.99) mg-(g-2 h) ~" in wetland, both of which
were higher than those in dryland. Statistical analysis showed there was a significant positive correlation of microbial DNA content,
alkaline phosphatase activity and microbial carbon with soil pH, soil organic carbon (SOC), total nitrogen, alkali-hydrolyzable
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nitrogen, soil moisture, exchangeable Ca’* and exchangeable Mg™* ,

as well as a significant positive correlation of intervase activity

with the former three microbial factors. The above results indicated that microbial biomass and function responded much more

sensitively to land-use change than microbial number in karst cave wetland system. Soil moisture, SOC and some factors induced by

land-use change could affect mainly microbiological characteristics. We suggest that rice paddy, a kind of constructed wetland, should

be kept and protected in experimental area or buffer area of Huixian karst cave wetland in the light of its similar property with the

natural wetland.

Key words :land-use; karst cave wetland system; paddy field; dryland; soil microbe
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Tablel  Soil factor properties in karst cave wetland ecosystem
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& R b 7.91 £0.07 34.33 +£7.57 22.33+1.19 2.33 +0.35 156.83 £16.95 24.09 +£8.15 1.22+0.09 1.23 £0.21 0.43 +0.11
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Table 2 Comparison of soil microbial numbers in Huixian karst cave wetland, paddy field and dryland

T 4ITH x 107 FLTH x 10* BT x 108 SR x 107 Ud~ﬂc\ﬂ’~\]j%ﬁ HAE L
/CFU-g~! /CFU-g~! /CFU-g"! / CFU-g~! AP B x1073

e 3 4.36£2.25 a 6.41 £2.16 a 1.93 0. 48 ab 4.56£2.28a  0.119£0.037 a 1.71£0.91 b

FAR it b 0.61+0.49 b 2.92+1.72 b 1.44 £0.61 b 0.76£0.55b  0.045+0.025b  6.70+3.79 a

i 1.42+0.62 b 6.52+1.55 a 2.65+0.72 a 2.11+0.41 b  0.096 +0.015a  3.48 +1.46 ab
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Table 3 Comparison of soil microbial biomasses and quotients in Huixian karst cave wetland, paddy and dryland
A ﬁkﬁi%ﬁi%_;iﬁb% 1;”‘&%%5—:%_;%5’3—1 B PII\JA ﬁgiﬁiﬂ—:% ﬁéliif/{fﬁﬁ
/mg-kg /mg-kg /g g HRA L x 107"
e FH 1 267.07 £85.34 a 21.26 £3.22 a 11.92+3.69 a 12.38 +2.99 a 12.00 +3.92 a
KRB H 273.80 +115.34 a 20.96 £10.41 a 9.51 £5.11 ab 14.38 £6.55 a 12.33 £4.51 a
i 159.13 +48.62 a 16.00 £6.77 a 5.24+1.38b 10.87 £4.26 a 12.25 £3.95 a
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Table 4  Comparison of soil enzyme activities in Huixian karst cave wetland, paddy field and dryland
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Table 5 Correlation of soil microbial number and biomass and soil enzyme activity with soil physico-chemical property

pH THeksy Bk A WAL WARE BT E SR Ca’t scHeE Mg?t
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Table 6  Correlation among soil microbial number, biomass and soil enzyme activity
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