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Responses of soil labile organic carbon and enzyme activity to Spartina alterniflora

invasion in estuary wetland of Jiaozhou Bay
ZHANG Hanbing , KONG Fanlong,XI Min " ,LI Yue,SUN Xiaolin

Collegeof Environmental Science and Engineering, Qingdao University, Qingdao 266071, China

Abstract; The effects of Spartina alterniflora invasion on soil labile organic carbon (LOC) and enzyme (urease, catalase,
alkaline phosphatase, invertase) activities were investigated in the Yanghe estuary wetland of Jiaozhou Bay. Soil samples
were collected at 0—60 c¢m depths in different invasion years (0, 1, 5, and 8). The responses of LOC and soil enzyme
activity to Spartina alterniflora invasion, and the relationship between them, were assessed. The results showed that
Spartina alterniflora invasion significantly increased LOC contents of the surface layer in comparison to that of the mudflat
(P<0.05), and the soil LOC contents increased significantly with the increase of invasion time. Meanwhile, Spariina
alterniflora invasion also changed the rule of vertical dynamics of LOC contents. Sample plot LOC first showed an increasing
trend, and then decreased along the soil profile except that LOC contents of the two plots increased along the entire soil
profile. Spartina alterniflora invasion increased the soil enzyme activities, but it did not change their distribution rule, as
they decreased with increasing soil depth. The variation trend of 4 types of enzyme activities changed with the increase of
Spartina alterniflora invasion time. The catalase and invertase activities first showed a dramatic increase and then a gradual
decrease, but alkaline phosphatase and urease activities gradually increased with the increase in invasion time. Pearson

correlation analysis showed that soil labile organic carbon was significantly negatively correlated with enzyme activity, and
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the correlation decreased with the increase of invasion time; it disappeared after 8 years.

Key Words:; estuary wetland ; Spartina alterniflora invasion; labile organic carbon; enzyme activity
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Fig.1 Location of sampling area in the estuary wetland of Jiaozhou Bay
MF . G Mudflat; SAF-1; H ALK EE AR 1 4E7EH S. alterniflora flat of about 1 years;SAF—S:fLﬁi*ﬁ/\{% 5 AETRI S, alterniflora flat of
about 5 years; SAF-8: HAL KK AR 8 4E IR HY S. alterniflora flat of about 8 years
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Table 1 Basic chemical properties of the plots
TR T A LAk SA R R

S i 4 e K T P
A ﬂEﬂ FEsLS S Vegetation *Eﬁﬁi Organic Total Total pH Volume KA
Invasion Plot . Vegetation . . Water
lime,/ b fractional f carbon/ nitrogen/ phosphorus/ weight/ rent/ %
ime/ a number orm content/ %
cover/ % (&/'kg) (g/'kg) (¢/kg) (g/cm®)
o 0—0.33
0 MF 0 R 6.25+1.82  32.22+2.91 (£0.02) 8.06+0.28 1.48+0.10 34+2.38
N 1—0.28
1 SAF-1 12.27 HARKE 6.76+0.81  32.93+5.85 (£0.01) 7.55+0.3 1.47+0.07 30+3.06
N 5—0.64
5 SAF-5 59.43 HAEK KL 7.59+0.32  31.44+0.89 (£0.07) 7.38+0.39  0.72+0.06 97.00+2.87
— (8—0.48)
8 SAF-8 71.27 HARK 9.13£2.74  32.5x4.41 (£0.07) 7.23+0.35 0.91£0.21 79+8.55

MEF . YGE R b Mudﬂat;SAF—l;Eﬁ*ﬁ/\ﬁl” 1 AEiE b S. alterniflora flat of about 1 years;SAF—5;Eﬁ::5K$/\1§ 5 AR S. alterniflora flat of
about 5 years; SAF-8: HAE KL AAZ 8 4FIEHY S. alterniflora flat of about 8 years.
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Fig.2 Vertical dynamics of soil labile organic carbon(LOC) in 4 types of sample plots
a: YEHEEH mudflat; b, B AEKEL AR 1 4E08H S. alterniflora flat of about 1-year;c; HAEKELA(R 5 4R S. alterniflora flat of about 5-year;d:
ALK ALR 8 4RI S. alterniflora flat of about 8-year
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Table 2 The labile organic carbon(LOC) content of the 4 types of sample plots

- — - po -
o / (mg/g) / (mg/g) / (mg/g) / (mg/g) 3P /% Range
MF 4.36 0.69 2.89 3.25 1.655 57.26 5.31
SAF-1 4.51 2.47 3.73 3.98 0.906 24.29 0.83
SAF-5 8.73 5.7 7.65 8.45 1.337 17.48 0.53
SAF-8 8.38 7.36 8.00 8.30 0.448 56.03 0.14
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Fig.5 The relationship of soil labile organic carbon (LOC) and soil organic carbon(SOC)
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S IE AR5 R U] - eGP HLAR I v] B 5 A HLER I L LOC/SOC Bifi AR AT BR 38 Jin 7% i P A1, 3 1
B EAR ARG LOC 2 B4R e (H 2R T 13 SOC iR PEZH 43 He 3] 3 5 o sy 00 AT 5 2% R — 3
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2.2 HIEREE N H ALK AR B0 R
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15 (P<0.05) , 335 AR T 252 J0 AR K w10 - 39 Pl (DRI o SR Ak U ) 5 TR T OB RER gT 45 R —
o, ABE AR AR I A AR B P 9 F00 T ) S T R AR P e LA A, S TR b b 4 eI M (B 12
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K A HACKEE AR L) R HER 4 3, i SR I 2 Ak A s DT 368 8 LOC TR 37 14 A G P el
A5 KB R AMR AR K BRI - R A I 4%, /K S5 1 | - S I 0 B35 38 A AT 4 A B 15 1 P -5 35 LOC 1
il 7% P TOAH S | H e T LA [R] 7 A AR B B 52 858 s e R AN ], X6 Y s 396 MILA P22 1) SRt AR TR

£3 FEETIEEEENHSEEENE XS

Table 3 The correlation analysis between soil labile organic carbon and enzyme activity of variation wetlands

1 3R Soil enzyme

FEH

Sample plot JOR Pt TP W R it RENHRE i AL AU

Urease Alkaline phosphatase Invertase Catalase
TE A BLAK MF -0.582 -0.887 -0.991** -0.284
Labile organic carbon SAF-1 -0.995 ** -0.830" -0.291 0.013
SAF-5 -0.721" -0.573 0.314 -0.448
SAF-8 -0.217 0.550 -0.031 -0.255

# % FE0.01 ACE OB b @ EAHIE + 7E 0.05 /K (AU ) - 8 2 4G

3 &g

FET FHR AL ALK B R AR AERRXT 158 LOC & & iy 2 i F2 B HoA3 22 5744 . MF  SAF-1,SAF-5 SAF-8
FEHL LOC & &I {E 3510 2.89 .3.73.7.64 8.0 mg/g, T H i b, HAEAKF ARG 1 LOC & U] W
(P<0.05) 7, HHBUE T LOC 3 B 43 FRAEALAEE , B MF FI SAF-1 FF b 22 301 1 S0 T i bk =2 ok, oAt
FEH I I S BT S T R g iR b BEE B AEOKR T AR B A RE K LOC 5 52 Wi 34 Jin, SAF-5
1 SAF-8 FEM A G IN i3 . S A0, MR LOC 5 SOC & a] R IEA KR, LOC 5 SOC Fh ] 7% ¥
W/, HAEKE ARG N T RIS A LR ARPE AR R4 2 LOC 2R EERIA

- RGP AR YRR AR S N UK T L, BARK ARG 4 FhRE b - SRS P i (P<
0.05) $2& =5, H L oA 30720 F et Mk T 50 T o) S8 A o2 A ) e L 4 A A, AN Rl e 4 it 3% 2 e (X 11 LA
0—10 cm I 5 B[R] I, Bl BAEK BRI (R A B, 4 Bt 6 1 & A A8 b H SO TR] , 3 S8 Ak S0 AR
0 T 75 P B A AR ST T 14 18 22 S R 1 0 i 2 il 2 P A A T ek el 2 I R D S 1 i A A2 ] 19
FEA W IN, Fa AR /N B Bl Ul A AR O 3R RV ) T R R IS R A A R S PR AR A 3

it 5 1 A AR A AE — R T R ) - S PR A LR B PG A e AL B2 . R Pearson AH 5614 43 #7 ¢ W Bl
FHH ALK E AR RIIE R, LOC A1 3RS PE A G PE & A48 T 848, MF (SAF-1,SAF-5 #£ i +3% LOC 4351
55RO G A0 B R A DR A DG, A R BGR M FRAIR , B2 SAF-8 R b G g A e, X
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