A& 2017, 41 (4): 450-460 doi: 10.17521/cjpe.2016.0193
Chinese Journal of Plant Ecology http://www.plant-ecol ogy.com

B A ONRHERAKREMABFEM TN
SIS KEEFETE RN YFIE
BB ¥ AE Rt EeEY

YERFEHEWED LS ES TRE SRR, EMS R AT, 1 200433, 4R @M K2 Rl 2222 0%, AR 350007; *Ha g
KT AHHEH T TP, AR 350007; 2R I K28 A4 A SER IRl 208, g 200062

B E st ENRYER AR RS R G A . DhREAIAE E MR S L] . ELAEK % (Spartina alterniflora) A A =X [#V LI

it ik, SHRBASHIT EENA AR EEE . Z T HHITENRMEEIG, DEAKT MR, ErirE
(Cyperus malaccensis var. brevifolius) S Ve Fl ALK -4 HHVEE VR A BEVE I SR G, 0 RIEFIRE Y A(N) . BE(P) T E
BEAT TWGE, JEUHE TR AR S(H). 4R R BARKRN A LIEN. PR SRR E LN, SRS T i
N:P. XHER RS =, NIAFaME(Hy, FHME 25.31) .2 = T PR N Rtk (He, ~F3348 10.33) 5 N:PIE 1) A Fatk: (Hyp, T34
i h2.50). 7EEE AT E, RATHGEE 5 T2 MHy, B0 HE 2 5 TR AH e, A 5 OHZE R AR . Ml
PEXTEC AR, TR AR I ELAE K B A H 2 2 5 TR AR VR TP (R R VE2E AR I Hy, SR T I AR B2 Hyp i
e T PR b R YE A 2 M Hpe BEA, NARGT AR P R 1 5 2 ILTE VR A B v 1 ELAE K AR L R I H Y B
F TR P I K EAR . AR HN. LA RS R R0 R E . R RNE EH B T RN
PERFAE, (HICIR R LE R VAL R IR A BRI T, ARG P Fakk 28 i T MR R MR IR, &4 R LA 92
BEE T HACKEB A R Bk, ALK E R A FaE T B2 H R R — A5 .

KR VIR, FREE, AR RN, RS RGTIRE, VL D

SIRAE: AR, GG, HEEMN, FAARKE (2017). BV CONARAR BAEK REAUA MR ST 2 0 95 0 3 M2 i A R RS . A4S
“#4K, 41, 450-460. doi: 10.17521/cjpe.2016.0193

Plant nutrient dynamics and stoichiometric homeostasis of invasive species Spartina altern-
iflora and native Cyperus malaccensisvar. brevifoliusin the Minjiang River estuarine wetlands

JANG Li-Ling*, ZENG Cong-Sheng®®, SHAO Jun-Jiong®, and ZHOU Xu-Hui*'

"Ministry of Education Key Laboratory for Biodiversity Science and Ecological Engineering, Institute of Biodiversity Science, Fudan University, Shanghai
200433, China; College of Geographical Science, Fujian Normal University, Fuzhou 350007, China; and *Subtropical Wetland Research Center, Fujian
Normal University, Fuzhou 350007, China; and “School of Ecological and Environmental Sciences, East China Normal University, Shanghai 200062, China

Abstract

Aims Stoichiometric homeostasis is an important mechanism in maintaining ecosystem structure, function, and
stability. The invasion of exotic species, Spartina alterniflora, has largely threatened the structure and function of
native ecosystems in the Minjiang River estuarine wetland. However, how S. alterniflora invasion affect plant
stoichiometric homeostasis is largely unknown. This could enhance our understanding on wetland ecosystem sta-
bility and expand the applications of ecological stoichiometry theory.

Methods Nitrogen (N) and phosphorus (P) contents of plant organs and soilsin the S alterniflora, Cyperus ma-
laccensis var. brevifolius, and S. alterniflora-C. malaccensis var. brevifolius mixture were measured, and the ho-
meostatic index (H) was calculated according to the stoichiometric homeostasis theory.

Important findings Our results showed that the invasion of S alterniflora significantly increased soil N:P ratio
(p < 0.05), but did not affect soil N or P contents. The N and P contents of leaf and stem were the highest for S.
alterniflora, and those of the stem were the highest for C. malaccensis var. brevifolius. At the ecosystem level, the
average of homeostatic index (H) of N (Hy, 25.31) was larger than those of P (Hp, 10.33) and N:P (Hy:p, 2.50). At
the organ level, root Hy was significantly larger than stem Hy (p < 0.05) and sheath Hy.pwas greater than root Hy.p
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(p < 0.05), while there was no significant difference for He among root, stem, leaf, and sheath (p > 0.05). As for
species, root Hy of S. alterniflora was significantly larger than that of C. malaccensis var. brevifolius in the mix-
ture community (p < 0.05). In the monoculture, stem Hy.pof S alterniflora was significantly higher than that of C.
malaccensis var. brevifolius (p < 0.05). Furthermore, root Hy, leaf Hy and sheath Hy of S. alterniflora in the mixed
community was significantly larger than that of S alterniflora in the monoculture (p < 0.05), suggesting that S.
alterniflora invasions increased their stoichiometric homeostasis. Meanwhile, the stoichiometric homeostasis of
invasive and native plants were influenced by multiple factors, such as nutrients, organs, vegetation, and invasion.
However, larger homeostasis was found in S. alterniflora than in C. malaccensis var. brevifolius in some particular
organs either in mixture or monoculture communities. Therefore, the successful invasion of S. alterniflora may
result from higher homeostatic index than the native species, C. malaccensis var. brevifolius.

Key words biological invasion; nutrient dynamics; ecological stoichiometric homeostasis; ecosystem function;
Minjiang River estuary wetland
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Fig. 2 Dynamic of N, Pand N:Pin plant organs and soils across the three community types (mean + SE, n = 4). CM, Cyperus ma-
laccensis var. brevifolius community; CMMC, C. malaccensis var. brevifolius in mixed community; MC, S alterniflora-C. malaccen-
sisvar. brevifolius mixture community; SA, Spartina alterniflora community; SAMC, S, alterniflora in mixed community.
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Table1l The correlation coefficients between soil and plant organs in nitrogen (N) and phosphorus (P) concentration of three com-

munity types
BEVE KAV A +I3ENE & Soil N concentration +IEP4E Soil Pconcentration
Plantincommunity ybe "o\ RootN %N SenN  fNLeff N BN SheathN  HiPRootP  %PStemP ifPLeaf P P SheathP
SAMC -0.177 0.503" 0.023 0.297 -0.099 0.443 0.087 0.156
SA 0.290 0.701" -0.032 0537 -0.598" 0.182 -0.544" -0.287
CMMC 0.195 0.653" - - 0.051 0.332 - -
CcM 0.433 0.538" - - 0.073 -0.079 - -
*RIRIEP < 0.057KF T EEMIZK,; ** LIRIEP < 0.0UKF FREMK. 45 WLE2.
* p<0.05; **, p<0.01. Theabbreviationsarethe sameasinFig. 2.
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Fig. 3 The homeostatic index (H) in different element, organ and plant types (mean + SE, n = 4). Different lowercase |etters denote
significant differences among different factors. The abbreviations are the sasme asin Fig. 2.
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Fig. 4 The homeostatic index (H) of N, P and N:P in plant organs across the three community types (mean + SE, n = 4). Different
lowercase |etters denote significant differences among different factors. The abbreviations are the same asin Fig. 2.
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Fig. 5 The homeostatic index (H) for different organs and plants in N, P and N:P (mean + SE, n = 4). Different lowercase letters
denote significant differences among different factors. The abbreviations are the same asin Fig. 2.
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