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TEE . R E K AR X T M - SR PR A5 |, T 23 555 TR, BEBR RSN VB B AR R X (SA X)) A X
(MF X)) AAFFE8E X, 8T T B AR KR AR 5 i i 1 b B (TP) | TEHLBE (1P) B A oy & 2 10 25 etk U RS R & 45
FW], ALK EE AR 18 -3 TP(472. 70 mg-kg™") Fl TP(239. 00 mg-kg ") 15 & W] WL 5 T A=A GHEX. TP(386. 19
mg-kg ™) Fl TP(212. 68 mg-kg ') &, WANRAT WA 22. 40% F1 12. 38% . BF5¢ X FCALBELH 3 LIS ( Ca-P) FIEkHE (Fe-P) Jy 3,
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Effects of Spartina alterniflora Invasion on Soil -Phosphorus Forlm"sf_:i.n ‘the
Jiaozhou Bay Wetland ¥ | 7 57 4

| R ey .
SHA Meng-giao' , CHAI Na', ZHAO Hong-tao® , LIU Chun ng , DING Wen-chao' , XIE Wen-xia' | ' 4

(1. College of Environmental Smen(‘es and Engineering, ngdao Uan(-“!'Slt} angdao 266071, China; 2. Rﬁsearch Centér for Eco-Environmental Sciences, C.}unese Acadlimv
of Sciences, Beijing 100085 Chmd) [ | Y 4 A W

Abstract To 1nwst1gate the effects of Spartina alterniflora i mvasmn :;Wll phmphoru% ) cycling in coastalWetlands’, we seldgied a,S:"“allemiﬂom zone( SA zone)and mudflat” !
zone( MF zdne)in the Jlaozhou Bay as the target areas for lhe B‘tlid\l The \anabl ity of total phosphorus(TP) , inorganic, phosphorus (IP) , and their cofporefit contentsif
V\eﬂdnd soils after S, altemzﬂom invasion and their mﬂuencmg fagfors was evalﬁdted The results showed that trbé average confqnts off TP(472. 70 mg-kg =% and [P(239.00
mg-kg ] " )in the soils were significantly higher than those lof, Ap(386. 1%] mg-kg ™' )and IP(212. 68 mg-kg")in the pre-invasion area, with an increase of 22, 40%" and
12¢ 38% respecmely ThesIR fractions in the study area were dominéted by calcium-phosphorus ( Ca-P) and"iron-phosphorus ( Fe-P) | accounting for 45%-61% and 31%-
499 of IP, xespedl\e The Ca-P-content of the soil'in the10-30 cm layer decreased significantly (P <0. OS)dfter S. alterniflora iwasion, which was especially significant
in July,/ The Fe-P contént increased significantly (P <0. 03)5 in the 0-40 cin sm],.la‘(rer Fe-P was higher than that in the 40-60 cm layer(P <0.05), and showed significant
enrichimen in ‘the 10-40 cm'soil in July. The structural equation model shiowed that organic matter(OM ) had a significant positive effect on TP and Fe-P after S. alterniflora
invasion ( Pl-<.0. 01), and the normalized path coefficients were 0. 775 and 0. 724, respectively. Fe-P had a significant negative effect on Ca-P after invasion( P <0. 01 ) with a
normalised throughput coefficient of -0.435. The study found that S. alterniflora invasion generally increased wetland soil P content, while promoting the conversion of Ca-P
to Fe-P, improving wetland P bioavailability.

Key words: Spartina alierniflora; phosphorus; inorganic phosphorus component; Jiaozhou Bay; structural equation model
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Fig. 1 Study area and sampling site

1.2 BEACREE

s A | ARERYE L —BeME AR AT S
F 2017 AFH ALK B A KW (5 A) | A KIEED
(7 H) AR 9 A FAAERKRB(11 ) i
T PH VS 0T 11 300 b AR K B X (SA X)) R IX
(MF X)) i 5E 1K, SA X B ALK B3 55 35 7F 90%
Db G X O B 5, RS X N R 3 A
TR (B ) ZEX AT A 24858 BT
IR HIREE0 ~10, 10 ~20, 20 ~30, 30 ~40, 40
~50 Fl150 ~60 cm A9+ #E. BUA 5 HGHEKE 4 3838 A
AT N SR = LR, W &K, AR
WA 5B AE 100 B, 2545 . 4 A H -8R
g 144 4.
1.3 HESaHT

ZHCCHR[ 19 1 ARG TT I, 40 b - BB RE b 4%
WA pHHAALE ) | AT PEER (HL o0 i)

A K S CHET ) A AL & >R K, Cr,0,-
H,S0, SNk, TP W5 R FHwAE A L (32, T HLIE
(IP) 4530 5 22 T 2 ) 25 20 B2 1 (0 R AR R
IP 49353 J 8505 (Ca-P) | 530 (Al-P) | kW (Fe-P)
A E S8 (O-P) FEAT 20 M. A7 g 2R 3 1y
HIAE R B LIS R 22 K1 TS X
PRALPE T
1.4 HlEab S0t

@é%’%%@[( enrichment coefficient, EC) \] DA
TR BTG R (0 5 5 5 00y 3 0 Sl B s i b
ERR AT

P
EC = —

S (1)

A, EC MY xT - 5w & 42 24k, P, MYk
W&t (mg-kg "), S, IAEYXT R S 4 5800 LB
HE(mg-kg™).



5416 w5 #® % 42
£1 AEAREXTEBENLMERY
Table 1  Physical and chemical properties of the soils in the different sampling areas

FREIX At OM/g-kg™! A5 %/mS - cm ™! pH EIKE/ %

5 15.34 +1.19 3.96 0. 15 7.24 +0.06 69.86 0. 10

ALK 7 14.18 +0. 68 3.43 £0.26 7.24 0. 05 77.17 £0. 06

(SA) 9 16.66 = 1. 02 3.75 +0. 13 6.94 +0. 05 86.35 0. 02

11 18.29 +3.16 4.12 +0.64 6.50 =0. 08 84.61 0. 03

5 10. 54 +0. 76 2.81 0. 15 7.24 0. 06 64.95 0. 01

SEREX 7 11.74 +0.48 2.39 0. 19 7.40 £0. 12 64.25 +0. 02

(MF) 9 11.03 +1.44 2.39 +0.59 7.01 £0. 06 81.08 0. 13

11 12.68 +2.12 2.94 +1.02 7.08 +0.08 93.08 0. 09

D) OMCAMLET) | HLFF(ANEMEER) | pH FIEKEH 0 ~60 em 4bFHI(H

BRI (P,) Bl gom 72 AT ST 335,36 ~ 454. 83 mg-kg ' Fil 374. 31
P, =P, xC (2) ~549.86 mg-kg ' Z[H], HAV- 345 & 4300k 386. 19

X, P, AREYIFR S BRI (gom ™), Py HAEY)
N8BS & (gkg™), C WM T EAY &
(kg-m™?).

iz ] Origin 2017 2 fF 22 B, >k H SPSS 25.0
( SPSS for windows, SPSS, Inc. ) %4 %F £ ¥ i#F 17
PR E T 250 (ANOVA) | 5 22 K Bfl R
JHE /N T (LSD) AT, P < 0. 05 HH %
P, RO 78 G830 B = i AT R B g e A s R

JH IBM SPSS AMOS H o T é% 1‘@ 7? fT‘E f@% ?FH_,.

SE =
( M-) W “ H/’ g
2 *'ﬁﬁﬁ PP f
2,,1 *Emea/\wuf;e TP a;a@@ﬁm ¥
(10 cm = 10-20cm 2030 cm | ]
800
df 1 Sig (a) SA
700 L HE 5 11724 0.000
Hin 3 10,809 0.000
600 | EEEHA 15 1447 0204
T, 500 |
5
; 400 |
T
& 300 |
200
100 |
0

&2

mg-kg ' F1472. 70 mg-kg ', HAEKE ARG TP %
HIIR N 22. 40% . RAEIIA], SA X 14 TP &1y
E%Fﬂ%? MF X (P <0.05), b HJE9 A, BAEKKL
DX TP & 3k 477.18 mg-kg ™', AH Lb TG X Y
363. 13 mg-kg ™' I IRIAF] 31. 419% 7 SAE}:}:% TP

%T7HL§UHﬁk{E 1 B Y 505 46

mg-kg ™' %f ﬁ) 30 aim iFtHﬂ%E@i“@%f%
e RS FEY o EE};L,549 96 mg-kg ! ( 2) 3,
Jiia L, t~if;i?%'F SA X TP iﬁﬁ%m? MF

X(P<0.08), 0+ 30 cm  FE RS ﬁf’zﬁfvﬁﬁﬁjﬁﬁf.
X0 ~10 o’ 1+ 2 TI*/F? ¥IF 50 #60-em’ F(,x’
<0.05). Jﬂ:ﬁj",,ﬂiiﬁﬁﬁ#% PR A
(Rr“xfﬂ;e*rp GBI % (P <0.05) 7T #

_mxﬁﬁﬁfﬁz
30-40cm  E—— 40-50cm S8 50-60cm —¥r— P
800
af  F  Sig (b) MF
700 )3 5 3351 0.020
H i 3 4352 0014
600 I wpe<Hfr 15 0613 0836
;,J 500 |
';h
= 400 |
i
S:
£ 300 |
200 |

100

Htw
R T R df Fo8 A i, F FRT5 22, Sig. <0.05 BAGIHHFEL, TR

SR T IE TP &2 B 4T

Fig. 2 Monthly characteristics of TP content in wetland soil
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B+ Ay TP Tﬁ:‘ﬁ%ﬂl@ﬁnﬁm%%k

Wy, Hrh JEHU I 1S R i — A A 2
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187.67 ~ 238.29 mg-kg™"', HiF ¥y & &40 5l A
239. 00 mg-kg ' 1 212. 68 mg-kg~'. & 3 7[5 A
AT 38 1P A7 AR B 252 (P <0.01) , 1+ )2
TREE | W Z R 28 BAE PR 35 TP 52 me A G 3
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%, P35 B 220.40 mg-kg ™', WEMRT 5 A A 11
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XA IP S HBE T MF X (P <0.05).

1P fik/mg kg ™!
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% 3040 |
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50~60 F rde e A 15 089 059
260
(d) MF
250 ¢
240 +
7 Aa
2 20t I
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] Zl J?____.,. Fig. 3 |Dis;1i ‘ t‘ionlq j;‘arWil IP content in'the sampling area  #4
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Fig. 4 Changes and percentages of soil IP components in the sampling area
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Fig. 5 Vertical distribution of inorganic phosphorus components in the sampling area
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Fig. 6 Correlation analysis and structural equation model of the phosphorus components in wetland soils
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Table 3 Biomass, TP content, P, , and EC of different organs in S. alterniflora
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Fe-P Sl hn. fEARMEH, THERKEYE Fe-P &
HEWREEIEFHE (P <0.01), WK & MW0 2
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