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Abstract: To investigate the effect of reclamation on soil quality in the Huixian Karst Wetland, samples from different soil levels were
collected from marsh wetland, reclaimed paddy field, and reclaimed dry farmland, for analyzing soil nutrient ( carbon, nitrogen,
phosphorous, and potassium) contents, microbial biomass carbon/nitrogen ( MBC/MBN) , and microbial activity indicators [ i. e.
basal respiration (BR) , potential respiration (PR), microbial quotient (qMB) , and metabolic quotient (qCO,) ]. The correlations
between the soil nutrient contents and soil microbial activity indictors were examined. The results showed that: (DArtificial reclamation
led to the trend of slight acidity in the soil and a marked loss in soil nutrients, while, the pH value, soil water content (SWC) , and
the contents of soil organic carbon ( SOC), total nitrogen (TN), available nitrogen ( AN), total phosphorus (TP), available
phosphorus (AP) , total potassium (TK), and available potassium ( AK) decreased with reclamation. @ Among all the microbes,
bacteria were the most numerous, followed by actinomycetes, and fungi were the least numerous. The microbial quantity decreased with
the increase in the soil depth on the whole. The proportion of bacteria and actinomycetes were much higher in the paddy field, and that
of fungi was the highest in the dry farmland. 3 In total, protease, sucrase, urease, catalase, and polyphenol oxidase activities
decreased with the increasing of soil depths. Soil reclamation reduced the soil enzyme activities. @qCO, decreased after an initial
increase in the marsh wetland, while it rose gradually in the reclaimed paddy field and reclaimed dry farmland. The contents of MBC,
MBN, BR, PR, and qMB were the highest in the marsh wetland, followed by those in the reclaimed paddy field, with the lowest
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contents occurring in the reclaimed dry farmland. The trend of qCO, contents in the 0-10 ¢cm and 10-20 cm soil layers followed the
order of marsh wetland > paddy field > dry farmland, but in the 20-30 cm and 30-40 cm soil layers, it showed the order dry farmland >

paddy field > marsh wetland. The continuation of reclamation resulted in the decrease in soil microbial activity, and soil quality as

well, especially in the dry farmland. Meanwhile, we should reduce the areas of paddy fields and dry farmlands under reclamation

during the process of wetland ecological restoration in future. Conversion of farmlands to wetlands or lakes, to improve and increase the

size of wetland ecosystems of nearby lands, should be done gradually.

Key words: reclamation; Karst wetland; microbial activity; soil physicochemical properties; soil layer
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Fig. 1 Location map of the Huixian Karst Wetland in Guilin

T b K phy BB R A K AR (TR 21 a, ZKH,
FHEKAR) AR (T B 21 a, M, ﬁ‘*ﬁﬁ? i

RAF) A5 4 YA SRR M. AR TR o A<
i, Kh%ﬁFﬁf%ﬁ%l%dsm,$+$ﬁ
BB . H—rﬂ@,*mm%aéﬂg
AR B2 E%E%dﬁw@
HEHE S 9*”7?/?;‘?“%‘?#%(30 m x 30 Ip) FPEHR ;/‘
TRERE ) #0710, 10 ~20, go;@a’%u 30/~ 40|
cmgmﬁﬂi@ﬁﬁﬁ<a&smoﬁﬁﬁi
B EHeRA A . A B R L
muﬁﬁ%@ﬁﬁ | U R TR R ks B

Vo LR A [ S0 3 T 4°C KA TR AT, SRJR 4 2
AOFR (L AR EERE, | A TR ). R T R BERE
W | IR R AR A BT T AR A W
FRPRIG AT s FLARE e AR B, AT b
TR 434
1.2.2 SyMrrik

T MR (SOC) H H A5 ¥ TOC-5000A &

AR HTAUN E ; 4% (TN) il i 5 [E Vario ELIIT
TEESHHUNGE ; 28 (TP) Fk G- AR &,
FHBA LI (01 (Agilent 8453 £84h-1] ULA3 Y6OGE T,
KHE); & (TK) HiR-m AR E, KEE
Py BUMUA(AN) FBSSR Y80 SR (AP) F ok
TR A4, FHERPL Lk, B (AK) H G
FeRE:; IS KRR (SWC) SR ML T gk AT 2
S BRI E S SR [ 12, il R
POtk - T 0T | i, EW B e, B

(S MR R L
SE, E, FIE, WEZERIE

FEGHIA R EEAKRERE, AR5
(500 mg- L") KRR FREL, BT (Martin) da N7 £1-
R (HHEE30me- L") 3. 45k
AR SERE S 1 TR = R — A R 8 Lk J 2 1Y) B 7 T
BB < B B8 (cfu-g ") Fom.
SRR R L AR e B R ik
L 37°CHERE FBHE R T 24 h 450+ b A sl &
FATREER (mg-g™' ) ; HEFEREH 3,5- 43K
MR, LA 37CTEEREREE R T 24 h W45
- B ) 2 OB R (mgeg ) 5 R OR
By gAMbk, DL 37 CFERRBEE T 48 h A5
T8 NH,-N M Z 50808 R (mg-g ™' ) 5 i LA
ity FH R R PR B A 1, DA S AL A B ve
24 h P FERY 0.1 mol-L™" KMnO, 1A
(mL-g™"); ZBE LR HMER S, UEZH
TRBEHE T 4 50 + R IEAERY 0. 01 mol L L E;le:
BUERR (mL- g~ h). A -’ﬁj l"“_.
SR ik W Bk (MBC) | iﬁ%@&éﬁ%i%

Bt (MBI AR 0 e v i A
Eiﬁﬁﬁ%ﬁf%#?#%mm AT

FHEHBER o 0. 5 mol 4. ~'LK,80, HHHE, ﬁi—sﬁt‘lﬂﬁﬁ
Fng g %ﬂéﬁﬁfﬁﬁ fl Mulsi N/C 3100 'ﬁﬁ Wﬁff“éy,’-é;j
B AR AR, | —. &

MchlE}/045'I' My = £,/0.45. f;:ﬁ
ﬁﬂi%ﬁm¢&%ﬁ$

AR S EA2ZEME, 0.45 IRIEREL MR

A T IEELAR T 0% (BR) FIFFIE#5 (PR). PRt 20 ¢
(43 A 500 mL 55358, P HE& K

o 60% HHIHRFK &, 20°C B8 2 TR % 48 h,
CO, PR N L IEILREPF R, CO, ™A &1 24 h
A HP6890 AR (A A I 2, FH B B ] Py 7™ A=
CO,-C MY F R EERN TR /N, A S0 Il 40 5 3
RS, 1.0 A A R, e g
Tt 1A [

WEAEMIE (qMB) = A=Wt / H35EA MLk

R (qCO,) = TIEFEARIFIL / T34 Py ik
1.3 B abr

FIH SPSS 19. 0 #cf4: (IBM, Armonk, USA) fY

PRI T 225387 (One-way ANOVA) | He& T+ 35
MR FA G TR AP . e W B | s M
FEREIFIG | PPN AR AN 2 R0 22 5%, BE
ZVPEIKFE R a =0.05. 43K 5 8 A Duncan’s ¥
5, BPE R AT A RS A 1 548 T A Dunnett’s



1816 AN 5%

Fl 39 &

A,
¥

T3 K 8. o3 b - HERRAE bR S R M B | B
PE L BE Gl IR W P A S 2 (R] B RH OGP, e R
Kaiser-Meyer-Olkin JE AN Bartlett [ BRIE B A6 16 44
P 2Z [ A PER AT 5E. F Orign 2015 ( OriginLab ,
Northampton, USA) 5¢ i AEE.

2 HBRESW

2.1 RARTE SR R AR T

X R ARG R — 2 R O 2R AS R+
Bk, MiELZWRENR N, £33 pH [HER
HiUFIZK 522 30 L S0 RS 8 N e 34, 5l 2 R
e Bh¥E RS Br T 58 SOC FI TP 7E72 1 30 ~
40 cm JZBEA BT K, 158 AP 75130 ~40 cm JZ
WEA BT 38 R Z A0, MR | 7K HE AR Y A 4 K
. SOC, TN, AN, TP, AP TK 1 AK ¥JFt 5 12
SEN SR OB | TITY WA NG e < 107 N e s L

#1 BEAELREAMENTLD (90 = R | ‘™7

FOr R Rl — IR LR, RS R R
5, BHELZE TP, HIERI/KETEO0 ~10 cm 110 ~
20 cm )2, AP 7E 20 ~30 cm 130 ~40 em 1 )2,
— BRI AKE > B > B, HESKES TK
T£20 ~30 em 130 ~40 em +)2, 5 HFEHEEM
SOC., TN, AN A1 pH {E, W|—ZRI A H > 7K H
>4, TK ZE0 ~10 cm A1 10 ~20 em )2, 23
HEHL > FHb > KH, AP £E 0 ~ 10 em 110 ~20
em 12, BIHKHE > FH > @i, W AK W —3%
FOh R > R H > K., RAEM P C NP
MK TR S EA AR B, X TFHERH,
T BAE S 5+ 389 SOC, TN, AN, TP, TK &
BT MR E (P <0.001). | THEM K EHY
P& A o il e 5 R 3 3 s T
TEEALE S i, Sl e e
B H A X -

e
!

Table 1  Changes in the soil physicé)c‘hemical properties before and after réelamation ( mean + SE)
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Fig. 3 Changes in the soil enzyme activities before and after reclamation ( mean + SE)
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Table 2 Correlations between the soil physicochemical properties and soil microbial activity indictors

pH SWC soc TN AN TP AP TK AK
MBC 0.514* 0. 836 *** 0.925 *** 0.930 *** 0.967 ** 0.716 *** 0.263 0. 862 *** 0.514*
MBN 0.438 ** 0.825*** 0.908 *** 0. 882 *** 0. 950 ** 0.673 *** 0.253 0. 886 *** 0.438
BR 0.563**  0.705*" 0.835** 0. 886 *** 0. 909 *** 0.613 ** 0.110 0.799 ** 0.563 ***
PR 0.503 ** 0. 845 *** 0.912** 0.927 *** 0. 960 *** 0. 685 *** 0.281"* 0. 852 *** 0.503 **
qMB 0.514* 0.799 *** 0.743 *** 0.873 *** 0.893 *** 0. 644 *** 0.317"* 0.824 ** 0.514*
qCO, -0.152 -0.594*  -0.589**  -0.475**  -0.447"  -0.524* -0.399*  —0.434" -0.152
H 0. 459 ** 0.908 *** 0.900 *** 0.926 *** 0.958 *** 0. 785 *** 0.467*  0.776 0.459 *
T 0.376* 0.776 *** 0.896 *** 0. 858 *** 0.901 *** 0. 624 *** 0.164 0. 855 *** 0.376*
JUK iy 0.604**  0.713 ™ 0.878 *** 0.892 *** 0.879 *** 0.556 *** 0.073 0.816 0. 604 ***
o A Ak S 0.523* 0.811 " 0.918 0.910 " 0. 940 = 0. 683 *** 0.222 0. 843 *** 0.523*
Z B AL 0. 651 = 0.732 ™ 0. 895 *** 0. 930 *** 0.927 = 0. 677 ** 0. 157 0. 747 ** 0. 651 =
il 0.275 0.943 *** 0.712** 0.788 *** 0.824 ** 0.872** 0.771**  0.623 " 0.377"*
TR -0.032 0.764 *** 0.395 ™ 0. 453 * 0.552** 0. 744 *** 0.941**  0.331* 0.329*
LA -0.538*  0.570™" 0.286* 0. 145 0.358* 0. 400 ** 0.577**  0.489** 0. 841 **

1) % F/m P<0.05; % =R P<0.01; = % % F£/R P<0.001
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