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Study on Nutrient and Salinity in Soil Covered with Different Vegetations in

Shuangtaizi Estuarine Wetlands
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Abstract: Nutrient elements and salinity in soil covered by different vegetations including Phragmites australis ( Clav. ) Trin. , Typha
orientalis Presl. , Puccinellia distans Parl, and Suaeda salsa in Shuangtaizi estuarine wetlands were investigated to study their
distribution characteristics and to reveal the nutrient element variation during the vegetation succession processes. Results indicated that
total potassium, total phosphorus and salinity were different significantly in soil between different plant communities while available
phosphorus, total nitrogen, available nitrogen, available potassium, total sulfur, iron and soil organic carbon were different
insignificantly. Correlation analysis suggested that soil organic carbon were related significantly to total nitrogen, available phosphorus,
available potassium, which implied that decomposition of plant litter might be the mail source of soil nitrogen and available nutrient.
Salinity was significantly related to total phosphorus and iron in soil. In Shuangtaizi estuarine wetland soil, ratios of carbon to nitrogen
(R,y) was in the range of 12.21-26.33 and the average value was 18. 21, which was higher than 12. 0. It indicated that soil organic
carbon in Shuangtaizi estuarine mainly came from land but not ocean and plants contributed the most of soil organic matters. There was
no significant difference in R,y between soil from the four plant communities (F =1.890, p =0. 151). R, was related significantly to
sol salinity (r=0.346 3, p =0.035 8) and was increasing with soil salinity.

Key words: estuarine wetlands; vegetation communities; soil nutrient; salinity; carbon and nitrogen ratio
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Fig.2  Organic matter and salt contents in soil with different plant cover
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Table 1  Correlation analysis of elements in soil
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Table 2 Nutrient elements contents in different wetland soil
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Table 3 Ratios of carbon to nitrogen in soil under different plant cover
SRE| i 5 i 3 P il

%44 12.21 ~22.16(17. 40)

14.25 ~26.33(19.59)

18.02 ~21.07(19.21) 14.41 ~17.75(16.51)

D) #55 WU O T3l

PR DA R Tk 30 55 P v ) R SR Ay IR . b
£ 3 A R WRIAT 1 = Ay YN £ VR M R B b Al 1k o) A
N 72— AR, LS R
PRA B3 IEA X (r=0.3463, p=0.0358). ffif;
THES RN, e A R E L T A (K
5), XA m T RIS B E TS, MR T
YR H 7 A Y B AR R W AR R L e A R
KA. B3 1R A AL i [0 25 1R 1 4 Akt AR LG
BE2E S Gy fif S ) L3 R R IR 4y

28

26 .

24

22 + L

- n
]
E=y 200 ® - - L
e = "
SRR -""' H
- "n n
16 |- u ]
" =
14 w
12 - u
1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80
HiR/pke
K5 LS EHES LRmEALLKRR
Fig.5 Relationships between ratios of carbon to
nitrogen and soil salt contents
4 e

(1) XUE T FHRM P25 | Bl . B % 4
FIRLA B 7 R A | A B O b AP 1L B B
S, AR USCR . HNRE  E  AHLR L 4
BRFIAS B O 22 R AT 2 BT W1, HLR
GG AR A HORRE . MR R o
A, RS Uk 5 RS I 72 43 T fi A - o i
SR BT 3 K U

(2)4 MBS LHRE L KT 12 A
DR, BUIA T 9 5 A LRk
T U A BAR BE, E T E
He R L AL TR KT, BLL S L R
A, B A IR, LR T e

2% 3CHR «

[1]

(2]

[4]

[6]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Sutula M, Day J] W, Cable J, et al. Hydrological and nutrient
budgets of freshwater and estuarine wetlands of Taylor Slough in
Southern Everglades, Florida(U.S. A. ) [J]. Biogeochemistry,
2001, 56 287-310.

Rogers K, Wilton K M, Saintilan N. Vegetation change and
surface elevation dynamics in estuarine wetlands of southeast
Australia[ J]. Estuarine, Coastal and Shelf Science, 2006, 66 :
559-569.

Thornton S F, McManus J. Application of organic carbon and
nitrogen stable isotope and C/N ratios as source indicators of
organic matter provenance in estuarine systems: evidence from
the Tay estuary, Scotland [ J]. Estuarine, Coastal and Shelf
Science, 1994, 38. 219-233.

Li R, Shu K, Luo Y, et al. Assessment of heavy metal pollution
estuarine surface sediments of Tangxi river in Chaohu lake basin
[J]. Chinese Geographical Science, 2010, 20(1): 9-17.
R, B, g ER A R AR SRR RE[T ]
W R 2%, 2009, 7(4) . 379-384.

AeAgfg, M pe. bHEEAE ML dbat. A BOE AL,
1992. 78-87.

Song B, Yin X Q, Zhang Y, et al. Dynamics and relationships of
Ca, Mg, Fe in litter, soil fauna and soil in Pinus koraiensis-
broadleaf mixed forest[ J]. Chinese Geographical Science, 2008,
18(3) : 284-290.

AN, SRBEAR, SRS, i B XA ) A A A A
ZREMEE R MR RLT]. R, 2002, 22(2) :190-
196.

AR, M, FARAL, . SBUR 2200w AL AR A B
REN LR (1] K AR R, 2006, 20(5)
48-51.

SRAHR, SREEE, BMEE, & W EEEARALAESKS
T ESE IR TR IS (1] AR JE ARl 2 2 i, 2000, 37
(11): 74-76.

R, 5, e, 8. =R X 5 57 90 R O A ke Ak
W], g2z, 2005, 42(3) . 473-478.

TR, AL, wiE e, AR TR A Y M AN R A R
R LIRS R [T]. RN IR LA 24 4R, 2009, 28
(10) : 2092-2097.

mRE, BER. BRERRMIFRE LB EEEFRITER
W H o5 [T]. KEREFEAR, 2002, 22(3) : 32-34.
XV, A, B UL PR R e o e 5RO
FIMA W A [T]. K LR RS 4R, 2005, 19(2) :76-
79.

WO, XA, RPOA, S Sl S Fh AR AR LR TS AL
RGBS E[T]. NSRS Z, 2009, 15(4) .



2638 7 S 32 %
441-447. 107-121.
[16] FEoude MBS [ v B o B+ s vh Bl o L AR P [0 ] [33] YulB, Sun WD, LiuJ S, et al. Enhanced net formations of
T+ A, 1991, 28(4) . 382-389. nitrous oxide and methane underneath the frozen soil in Sanjiang
(170 Bam, ARG L, BN, 45, 7K SR 86 % R 3570 = A I o wetland, northeastern China [ J ]. Journal of Geophysical
W m A e o [J]. WH R 2, 2007, 5(3) . Research Atmospheres, 2007, 112 ( D7), doi: 10. 1029/
208-214. 2006JD008025.
(18] MWL, BAZE, Ry XWE T I H 5 0 2 48 (it 52 [34] AR, A, £, & V0T 5 e B30 b 35 350 i A
[J]. BEEEARS N, 2008, 23(1) : 51-56. Uk KA B oA 5 AR AE [ T]. NI 2B & 224k, 2007, 18
(197 ZRybUe, 7%, 250, . QA T 140 i W 38 4k 9 (7) :1425-1431.
LI, R, 2006, 37(6) : 1191-1194. [35] &, MEX, &, & =0T RN B AR S R
[20] #ER, W, RER, & WG T HERRBES R é‘ﬁﬁ?ﬁﬂ‘]iﬁ%ﬂhf*%%%ﬂ‘[ﬂ. A& AR, 2007, 27(6) -
gk S ome S A EAR [T]. B 5 AR BEET ST, 2009, 2199-2207.
(1) 68-70. [36] MBS, WE, WAMBL WO IL = 5 29 i 0 A ) 2 £ 1t
[21] ki, B, Rk, 55 10748 S8 1 X iR 500 1 A HEEE M RR[T]. A& EM, 2008, 28 (7): 3116-
KRB ARNN AT LEIE D WAZAKT]. EERE, 3124.
1996, 15(5) : 36-40. [37] HWE, ¥R, Bifg, 5. AN G 3h X 2 g 2000 i 5 1 %
[22] WIEAR, R, KU, & )b B X g BN iRt ﬁﬁ%@f%ﬂ‘]wﬂlfﬂﬂ- B, 2004, 41(5) : 681-686.
BE R A A R AL RO R[] K AR AR, [38] EBF, XEX, 5KEHE. 1080026 54 800 TE W 5 A
2008, 22(3):70-75, 81. [J]. sk bR+, 2003, 23(2): 5-8.
(23]  wgiER, 656, RER, & KA Ao b3 5 = [39] AFZ, BRI, XN, 5. [iEEERE IR RN
SYSRUEAELD]. AR, 2009, 29(10) : 5656-5664. S Ak [ 0]. HUELHESY, 2004, 23(5) : 614-622.
[24] XI¥, BRWAE, BB, & LR [T]. il [40] TH=E, B, #hilim, & 3 = A i ARV i i
Rl 24, 2002, 25 (M)« 66-68. W FROTR DM AR AE )] B R 224, 2010, 30
[25] /W, BOUEL, ALK, 1 BEE 3 [ s AR TRV ) AT 5L ik (4): 855-861.
FELT]. Wb bRl 2, 2008, 47(4) : 473-477. [41] Sigual G C, Kang W J, Coleman S W. Soil profile distribution of
[26] EAHKHA, TH. Ko FREAVREMN T LT 9 808 5L ) phosphorus and other nutrients following wetland conversion to
[J]. & IREARREZRCARFIEAR) , 2009, 28 259- beef cattle pasture[ J]. Journal of Environmental Quality, 2006,
261. 35(6): 2374-2382.
[27]  MHH, Ze/AhH, 008, 5. K0 1 i A HUER X 41 38 R 3t [42] Prusty B A K, Chandra R, Azeez P A. Distribution of carbon,
W RE )] AR, 2009, 46 (3): 532- nitrogen, phosphorus, and sulfur in the soil in a multiple habitat
536. system in India[ J]. Australian Journal of Soil Research, 2009,
(28] “BJuiF, BIEHE, W], ARZKSCRE 3T 80 M 13k 47(2) :177-189.
B2 A AR AE [T ], BREERLS, 2009, 30(7) : 2059-2064. [43] Milliman J D, Xie Q C, Yang Z S. Transfer of particulate organic
[29] MBpR%G, ElE, ERM, . JF BRI =000 0 1 carbon and nitrogen from the Yangtze River to the Ocean[ J].
WS [J]. R8RS 2R, 2003, 23(5): 614- American Journal of Science, 1984, 284 824-834.
618. [44] X3CE, £, e RKEBRAHIYTHmELLIT]. &
[30] BN, FEEFE, XM, . i o 4 i A e 1 PESGITE, 1998, 29(5) : 467-470.
WA AR [T]. N AR, 2009, 20(2) [45] Marchand C, Lallier-Verges E, Balizer F. The composition of
293-297. sedimentary organic matter in relation to the dynamic features of a
[31] Forja J M, Ortega T, Ponce R, et al. Tidal transport of inorganic mangrove-fringed coast in French Guiana[ J]. Estuarine, Coastal
carbon and nutrients in a coastal salt marsh ( Bay of Cadiz, SW and Shelf Science, 2003, 56 :119-130.
Spain) [J]. Ciencias Marinas, 2003, 29(4) . 469-481. [46] Guo X L, Lu X G, Tian K. Nitrogen cycling in plant-soil systems
[32] Sollie S, Verhoeven ] T A. Nutrient cycling and retention along a in three freshwater wetland types along a water level gradient in

littoral gradient in a Dutch shallow lake in relation to water level

regime[ J]. Water Air and Soil Pollution, 2008, 193 (124) .

China [ J ].
688-695.

the Sanjiang Plain, Northeast Fresenius

Environmental Bulletin, 2010, 19(4) .





