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Abstract: Study on the changes of soil enzyme activity and microbial biomass after paddy field was abandoned in wetland
system can provide reference for protecting wetland. Top soils were collected from wetland with Phragmites communis
(PW) , wetland with Cyperus rotundus (CW) , abandoned rice field (with dominant vegetation of Paspalum distichum and
Alternanthera sessilis) ( AF) , and rice paddy field (with Oryza sativa) (RF) in Huixian karst wetland, Guilin, China. The
soil enzyme activities and micro-biomass were detected using colorimetry and chloroform fumigation-extraction, respectively.

The results showed that the micro-biomass carbon (MBC) in the RF was (345.20+£30.06) mg/kg, which was significantly
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lower than that in PF and not significantly difference with that in PW and CW. The micro-biomass nitrogen ( MBN) ,
microbial DNA, invertase activity and alkaline phosphatase activity in RF were (48.03+18.48) mg/kg, (5.65+1.48) pg/
kg, (19.16+1.43) mg ¢ '(24h) ™", (2.20£0.94) mg g™'(2h) ", respectively, which were significantly lower than those in
PF and no significant difference with those in PW and CW. Principal component analysis showed that the points of AF could
be well separated from those of PF, but not separated from those of PW and CW. The statistical analysis showed that MBC
and alkaline phosphatase activity were positively correlated with pH (P <0.05); MBN, invertase activity and alkaline
phosphatase activity were all positively correlated with SOC ( P<0.05) ; soil microbial DNA was positively correlated with
SOC (P<0.01), TN (P<0.01), AN (P<0.01) and Mg** ( P<0.05). The above results indicated that pH, SOC, TN, AN
and Mg”* decreased, resulting in significant decreases of soil microbial biomass and two enzyme activities after a paddy field
was abandoned. Therefore, we suggest that Oryza sativa could be replanted in AF to accelerate the recovery process of

Huixian karst wetland.

Key Words: karst wetland; abandoned rice field; micro-biomass; soil enzyme
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AR 3 REPEEA T 1HEAYIX 3 B C/N Hl DOC 74 R T ™ 25 {R s AN AR R Y5 Rl a3 =2 22 [f)
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Table 1 Soil phy-chemical properties

BV A LR A A R PN TR gV LR
Vegetation SOC/ (g/kg) TN/ (g/kg) C/N AN/ (mg/kg) TP/ (g/kg) AP/ (mg/kg) DOC/(mg/kg)
PW 21.66+1.26 b 1.26+0.14 b 17.37+1.38 a 76.40+7.06 b 1.96+1.11 a 14.75+1.31 b 833.71+108.58 b
CwW 19.84+3.68 b 1.35£0.07 b 14.76£2.87 a 72.86+4.51 b 0.83+0.01 a 20.77£1.36 b 902.09+49.31 b
AF 22.64+2.35 b 1.41£0.21 b 16.23+0.97 a 82.66+4.88 b 1.26+0.10 a 52.25+22.81 ab 825.86+31.38 b
RF 33.16+4.32 a 3.11£0.42 a 10.70£0.60 b 120.58+3.70 a 1.38+0.18 a 84.14£17.40 a  1291.17£35.42 a

%%"Pé&{aj‘]( ?ﬂ{éiﬁ(’ﬁ%) SO R NG TR R AT BAE 0.05 KO E 2R R ;PW. 7T Phragmites communis wetland ;
CW AR P51 b Cyperus rotundus wetland ; AF ; 74 FH #8 52 i Abandoned rice field; RF; %% H Rice paddy field; SOC: + A ALK Soil organic
carbon ; TN ; B Total nitrogen ; AN ; i f# & Alkali-hydro nitrogen; TP ; &L Total phosphorus; AP %8 Available phosphorus; DOC : ¥ fift 4 45 HLEK

Dissolved organic carbon
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Table 2 Soil pH, CEC and characterization elements

N . s P C 2+ s ,LIJ; M 2+
ks H P F et E }T\}ﬁﬁ:l ac'2+/ E }f}ﬁr-bl gM >/
Vegetation P CEC/ ( emol/kg) xchangeable La xchangeable Mg
(mol/kg) (mol/kg)
PW 7.54+0.30 a 5.75+2.58 a 0.3441+0.1488 a 0.0206+0.0036 b
CwW 7.74+0.06 a 7.57+4.56 a 0.1761+0.0780 a 0.0727+0.0794 b
AF 6.68+0.21 b 4.24+2.56 a 0.2762+0.2366 a 0.0135+0.0049 b
RF 7.57+0.18 a 2.53+0.81 a 0.2687+0.0729 a 0.7195+0.4702 a

CEC:FHEF3c#t it Cation exchange capacity
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Fig.2 Soil enzyme activities
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Table 3 Relationship of soil factors with microbial masses and enzyme activities

pH soc TN C/N AN CEC TP AP DOC Ca?* Mg?*
MBC 0.548*  -0.391  —0.433 0.225 -0.453 0.485 -0.265  -0.463  -0.235 0.040 -0.148
MBN 0.429 0.639" 0417 0.141 0.450  -0.398 0313 -0.493  -0.182 0.266 -0.136
MBC/MBN -0.225 -0.734** -0.485  -0.158 -0.554*  0.559% -0.430 0.353 0.074  -0.335 0.129
%) DNA Microbial DNA — 0.040 0.738**  0.893** -0.521* 0.901 ** -0.408 0.328 0.239 0.352 0.035 0.555*
A Y48 Microbial quotient  0.118 -0.569* -0.519*  0.136 -0.612*  0.453 -0.359  -0.090  -0.097  -0.181 -0.328
JRAGE P Urease activity -0.306 0.318 0.353  -0.250 0371 -0.336 0.485 0.193 0.457 0.073 0.266
TR
i ﬁ, . 0.220 0.534*  0.335 0.174 0.399  -0.463 0.286  -0.155  -0.140 0.067 0.039
Invertase activity
W‘wﬂ@mlﬁ - 0.628 * 0.583* 0458  -0.030 0.350  -0.333 0.007  -0.460  -0.294 0.343 -0.053
Alkaline phosphatase activity
15 —AV B il
A—{LlmeELE 0.409 0.549* 0498  -0.059 0.607 % -0.031 0275  -0.251  -0.053 -0.014 0.131

Normalized enzyme activity

# FRAE 0.05 KT _LIGARIEHE, # « FIRTE 0.01 K LA

VM T AN ) R4S 0 25 S ) L S W R R VR S R R T R S B 3 N B E A
TR PE AT BT 22 53, O N S ma AR R e i AR W kAL 2 R i B . 225 0 R, R A BLAR
IR 2 568 P s i AR AR T AR S TR 15250 SR ARG b, PSS AR R RIP B 3 2 ) e
WS M A e L B SRS R (IR ES PEBR SN ) Z 181X 0 .35 25 5, R WK PO AR A Bl B 2 B 19 IR W)
A=y R AR WY S RE LLEARARL, 107 3 003 0 B Y A5 RAIESE 13X — i, S 3B IR AR L AR5 R b Y
IR I 1 A 1T MBC/MBN 2285y, W 7 R AL RE 1 07 T 5 ORI 22 5%, i X b 22 S AR m]
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