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species, subordinated to 142 categories and 65 families, were perennial plants that were seriously affected by human
activities. The higher the water levels, the higher the abundance of plant communities (R, H, D, J) and were affected by
the duration of submergence. The particle and silt proportions in soil bulk density and its formation increased with increasing
water levels. The soil total nitrogen level and community richness also indicated a positive relationship. In contrast, the
diversity and dominance of plant communities showed a negative relation with TN and organic matter (OM ). The OM
content in soil decreased from 12.69 to 9.14 mg/kg initially and then increased to 14.78 mg/kg, showing a “V” type
distribution. The total nitrogen content in soil increased linearly from 0.45 to 0.684 g/kg™'. However, no obvious fluctuation
was found in the available potassium (EP) content since it remained at 13.50 mg/kg, and the available phosphorus ( AP)
content decreased from 21.28 to 18.70 mg/kg and then remained unchanged. There was a positive correlation among the four
diversity indices. Total nitrogen had a significantly positive relation with OM ( R*= 0.533) ; OM had a negative correlation
with EP (R*= -0.144) , soil total nitrogen had a positive relationship with community richness, diversity, and dominance
available phosphorus had a positive relationship with the four diversity indices. The pH value had a negative relationship
with the four diversity indices. The results of the regression analysis indicated that total nitrogen and OM are the key factors
of vegetation diversity. Therefore, scientific vegetation management and comprehensive adjustment of nutrient salts are

necessary to enhance the vegetation of the land/inland water ecotone.

Key Words: land/inland water ecotone ; water level elevation; floral composition; diversity index; soil
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Fig.1 Geographical position and sampling points in the land/inland water ecotone of Gonghu Lake
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Fig.2 Structure diagram of different water level in the land/inland water ecotone of Gonghu Lake
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Fig.4 Vegetation diversity indexes at various water levels
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Table 2 Soil types and plant features at different water level

b BE IR E R e HEHFh s
Gradient zone Soil bulk density/(g/cm®) Vegetation type Dominant species Cover degree
Gl 1.614£0.12 1A= B, iR 0.621+0.11
G2 1.633+0.08 T VaLi 0.695+0.06
G3 1.668+0.10 B bk BV 0.768+0.09

Gl, EOH Grass zone ,G2, HEECH Shrub and grass zone, G3, FEE LT Tree shrub and grass zone
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Table 3 Values of Organic matter, Total nitrogen, Exchangeable Potassium, Available phosphorus and pH in various gradient zones

ByPHL QRPKL @ Rk
\
§
\
§
\

G3

TENMARE S 'R
Percent of soil particle composition
[ o]

W

o B e AP A R AR
Gradient Organic matter/ Total nitrogen/ Exchangeable Available phosphorus/
zone (mg/kg) (g/’kg) Potassium/ ( mg/kg) (mg/kg)
Gl 12.692+2.20 0.449+0.12 14.277+1.22 21.277+3.69
G2 9.174+1.69 0.579+0.15 13.522+1.04 18.696+1.13
G3 14.775+2.26 0.684+0.18 13.278+0.98 18.336+1.08

G1, 547 Grass zone, G2, HL4{7 Shrub and grass zone,G3, I %47 Tree shrub and grass zone
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250024 (R*=0.884, % 4) , GAHHIZ A # dh A HLET OM 2 B STikAR K, 1fii OM Al EP & AP 1 EP A1 6
% R4 -0.027 F1-0.023,
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FEEELE 0.05 KT LB ERAI; AP 5 4 ANEY) 28 B IE ARG, Horpr 5 325 B A 5 5 38 AH G
OM 5 &MY ZFEPEFE bR TEA TR LB Z W REIH G1, G2, G3 AR B ZREE OGIR | HIENLMZH % . A
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x4 EYSHEEIEEHTEENETFHEKIXKFR (Pearson)

Table 4 Relations between vegetation diversity indexes and the physicochemical indices of the soil ( Pearson)

AHLF(X,) AR (X;) AR (X,)

EZERCR T BAE(X) . i i FHE(X;) pH(Xg)
. L. X Organic Available Available .
Diversity indexes Total nitrogen . Bulk density pH Value
matter potassium phosphorus
R 0.293 " 0.053 0.045 0.136 " -0.198 -0.597"
H 0.401*" 0.029 0.099 0.096 -0.466 -0.515
D 0.426 " 0.008 0.133 0.131 -0.424 -0.495
J 0.461 -0.018 0.141 0.158 " -0.288 -0.518

R, ¥IFhEL Species; H, AR B ANHEEL Shannon—winner index ; D A ARAE L ,Simpson index;J ) EFEEL Pielou index

MY ERARBLEE T 2R EY AR N R AR SRR AT G2, s =5 B 2 R 1
SR SR A AR BT Z ST A AT, Se 2 o0 25500, INBRXT Y Jesema AR & R AP RIH (R 5) .
AL TN AL OM ¥JH EEAE 4 AR UiHH TN Al OM X S i W B vk 2 REME S i B 38 s A BV 2 REbE iR
JE AT A s R IR O, Uy RHE pH BT 3 WK, Ui pH (X REVE ZREMER — R,

x5 BHREVESHMEHSIEBEAEFETEEDNRSE

Table 5 The multi-factors liner regression between diversity indexes and soil factors

ZHAEREEL LI A )y R
Diversity Index Multivariate Linear Regression Equation

R R=1.513X,+0.438X,+0.112X,-0.136X4+1.137 0.657
H H=1.837X,-0.011X,+0.036X;+0.129X,+0.016X,-1.162 0.625
D D=0.215X,+1.261X,-0.288X;-0.351 0.518
J J=0.913X,+0.621X,-0.311X,+0.015X4—1.429 0.634

R, ¥iFh% Species; H, T i F5 %8 Shannon—winner index ;D AT ,Simpson index;J 5] EFE L Pielou index

3 &g
TURE AL A B E X H 2011 4FFF T, AR5 1 IR HA Y V5 Z2 REPE RN 3800 SRR E , &8
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Fig.7 Correlative Matrix plot of characteristic indexes of the soil( Pearson)
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o BRI RARRUR SR 1 AR AR ROAR Y 4.33 7%, H A RTEB YIRS 2 10% , B AR &I A8 7= Fl, BRI SY
XAEBEERINAL T A TR, H WS B E 3 TR S HRRES T AR E R, AR
FMBEERE R, — B2k AR B, W] e BRI B R %,

(2) AR FEFE AL 58 XA 43 B 3 B0 BERT - AR KB IX G1(2.8—3.3 m) (7 PEKIX G2(3.3—4.3
m) JHZKHEE X G3 (4.3 m Ph_b) 5 Bl KA i B KA T i s 28 E I G1(1.614 g/em’) <G2(1.633 g/em’) <G3
(1.668 g/cm’) ;7E G1,G2,G3 i HoyhL & i VPRI ZRL ; OM SEH 58, TN Thisi , AP BRAIG A 2 FE 45
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B3R 1.
F1 WMRRNEHYWFEITER
Table 1 Distribution of seed plants
a8 I P Fh R S X
Families Genes Species Sort Life Cycle Location
RAR}H Gramineae ) PR Arundo 4T Arundo donax LN LA G1.G2
AEM AT Arundo donax var. versicolor R g2 G2.62
FUR Coix T Coix lacryma—jobi A 14 G1.62
=8 Miscanthus AT Miscanthus floridulus VN ZAF G2
W R IR Achnatherum At Achnatherum pekinense LV LA Gl,
M EJE Roegneria KWK Roegneria kamoji B 14 G1.62.G3
TR Digitaria TR Digitaria sanguinalis B 14 G1.62
KB Triarrhena 3K Miscanthus sacchariflorus A LA G2
5 3E)8 Phragmites P52 Phragmites australis VN 2 G2.G3
B Zizania I Zizania latifolia AR ZAF G2.G3
PR Paspalum AL Paspalum paspaloides (Michx.) Seribn. R ZAF G1.G2
REIR Leersia R Leersia hexandra Swartz. B ZAF G1.G2
B Echinochloa B Echinochloa crusgalli (L.) Beaup. AR 14 G1.G2
TR Setaria TR Setaria viridis (L.) Beauv. HAR 14F G1.62.G3
i JE /8 Eragrostis MIRE Eragrostis ferruginea (Thunb.) Beaun. VN ZAF G3
%%} Asteraceae FKYEJE Cosmos FKIE Cosmos bipinnata R 14 G3
KYHIE Leontopodium I Leontopodium leontopodioides VN 2 G3
KTHIE Leibnitzia KTH Gerbera anandria FAR ZAF G2
INSENR Ineridium 2N Iveridium sonchifolium VN ZAF G2.G3
s )& Eclipta filt iy Eclipta prostrata FAR 14 Gl
FE KR Sonchus KRS Sonchus brachyotus AR 14 G3
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Bt J& P LES HER B IMIX
Families Genes Species Sort Life Cycle Location
4358 Bellis 425 Bellis perennis HAR 14 G2.G3
%jJ8 Dendranthema WARES Echinacea purpurea VN 43 G2.G3
HiJE Cirsium HL3E Cirsium segetum TR A0S G2.G3
K2K5 )8 Carpesium RSk B Carpesium cernuum HAR ZAE G1.G2
WIS EE Lagedium BT Lagedium sibiricum (L.) Sojak VN 2 G2.G3
ERLE s Coreopsis 4 X% Coreopsis drummondii Torr. et Gray VN LA G3
22 % Kalimeris KEH Conyza canadensis (L.) Crong. VN LA 14 G2.G3
2% Kalimeris indica (L.) Sch. —Bip. FAR LA G2.G3
IR Artemisia 5 Artemisia lactiflora Wall. ex DC. LV 2 G2.G3
WPl Rosaceae ABEARIE Raphiolepis ARIEMFHEAR Rhaphiolepis umbellata A ZAF G3
W PE Rosa HZE4E Rosa chinensis A ZAF G3
HH Rosa rugosa WA LA G3
PR Rosa multiflora Thunb. AR 24 G3
B YR Sorbaria 1AL TR Sorbaria kirilowii HEAR ZAF G2.G3
P& Cerasus AARIVE Prunus subhirtella Miq, ( Ce,asus subhirtella I 2 G3
W o .
o oo (cony e e
G4 Spiraca BWFELS Spiraea thunbergii HEA 2 G2.G3
I Amygdalus Bk Amygdalus persica f. duplex FIN 2 G3
L8 Photinia W ALK Photinia davidsoniae WA EA0S G2
WE%EE Duchesnea W% Duchesnea indica B EZs G1.,G2.G3
PERL Cyperaceae BEELJE Ranunculus K2 Schoenoplectus tabernaemontani FAR EZs G1.G2
BEHL Scirpus triqueter VN ZAF Gl
R Carex FEMEER Carex kucyniakii FAR ZAF G2.G3
FHEZ R Carex nemostachys AR ZAF G2.G3
KMEHE Carex lanceolata Boott VN LA G2
ELHL Carex tristachya FA LA G1.G2.G3
WHEE Cyperus WERTIFEL Cyperus iria AR 14 G3
SEWER Cyperus difformis L. FAR 14 G2.G3
T #} Leguminosae TR Amorpha KHME Amorpha fruticosa ZIwN ZAF G3
AW Aeschynomene AW Aeschynomene indica Linn. FAR 14 G1.,G2.G3
PIRVG & Amphicarpaca MR T Amphicarpaea bracteata subsp. Edgeworthii FAR 14 G3
EHEE Trifolium R Trifolium repens TR LA G2.G3
LR Wisteria 1k Wisteria sinensis i 410 G3
EWIE Albizia B Albizia julibrissin AR ZAF G3
BT HH)E Campylotropis BLFH Campylotropis macrocarpa (Bge.) Rehd. WA E4is G2
KGRl Araceae 8 Colocasia B2 Colocasia esculentum var. antiquorum HiAR ZAE G1.G2.G3
43E Colocasia esculenta “tonoimo” TR LA G2.G3
B R Acorus Bl Acorus calamus B LA Gl
A BT Acorus tatarinowii B 2 Gl
48R Acorus gramineus [=WiN LAE Gl
FIE Capsella 3 Capsella bursa—pastoris B L4 24 G2.G3
HAF Liliaceae HEJE Hemerocallis EH Hemerocallis fulva B ZAF G2
HHE R Polygonatum EAT Polygonatum odoratum [EW/N ZAE Gl
E#JE Hosta F# Hosta plantaginea A 24 G2
BT EEJE Ophiopogon 4% Ophiopogon japonicus R ZHF G2.G3
JBIEA} Labiatae Wi R Clinopodium FLApEE Cyperus alternifolius subsp. flabelliformis FAR EZs Gl
G MFHE Glechoma WillF} Glechoma longituba FAR ZAF G2.G3
HIERJE Rosmarinus LR Rosmarinus officinalis HAR ZAF Gl
RERIE Salia FUEHE Salvia japonica AR 14 G2
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Bt J& P LES HER B IMIX
Families Genes Species Sort Life Cycle Location
t5 FEE R Leonurus 15 BF5E Leonurus artemisia (Laur.) S. Y. Hu VN 14 24 G2.G3
IHIEERL Verbenaceae @ Caryopteris M3k Caryopteris clandonensis “Worcester Gold” HEA E4ic G3
L8PV E Lantana L8} Lantana camara AR ZA G2.G3
THIEEE Verbena Wit Zh#EEE Verbena bonariensis TR E2: G3
HIE Vitex TEIEH T Vitex agnus—castus HFN A G3
AKJBF} Oleaceae AKEEJE Osmanthus KB Osmanthus fragrans TN LA G3
HEXUIE Forsythia GHIAE Forsythia viridissima A g2 G2
L IUR Ligustrum /NN IT Ligustrum quihoui HEA ZAF G3
FRIEEIE Jasminum HF A Jasminum mesnyi WA pA: G3
Z4F} Caprifoliaceae Hi LR Weigela B AL Weigela florida A ZAF G2
FNIEAE Abelia FNIEA Abelia chinensis A ZAF G3
SJEEJE Viburnum ZEERIETE Viburnum macrocephalum R 2 G3
A& Lonicera AR B4 Lonicera maackii WA LA G3
FIEFL Alismataceae PRELHR Caldesia BFBH Caldesia parnassifolia A ZAF Gl
& Alisma HRIETE Alisma orientale LV ZAF Gl
VS Alisma plantago-aquatica HA ZAF Gl
k)& Saginaria Z&U Sagittaria trifolia var. sinensis LN ZAF Gl
AJEAF Umbelliferae GIAJR Torilis INGTAK Torilis japonica LN L4 248 G1.,G2
KB Oenanthe IKIT: Oenanthe javanica AR ZAF Gl
KHAZIE Hydrocotyle 4 Orthodon chinensis FAR ZAF G1.,G2
PEA} Rubiaceae WHH IR Cephalanthus IK¥HE Cephalanthus tetrandrus WA LA G2.G3
iR Galium W Galium aparine var. tenerum HAR g4 G1.G2.G3
LA i ine Linn. var. echinos
f’;’jﬁ )G‘élf"‘ aparine Linn. var. cchinospermum BE 1 2k @
FE} Polygonaceae FRRJR Rumex Vi BRAE Rumex dentatus VN 14 Z4 G2
FRBE Rumex acetosa [SWIN ZAE G2.G3
FJE Polygonum FLARIA Polygonum perfoliatum L. N 14 G1.G3
IKZE Polygonum hydropiper LV 14 Gl
BREA Iridaceae BREE Iris TBEBRE Iris germanica AR 410 G2
VAR Iris sibirica HA ZiF G2
S8 Belamcanda ¥ Belamcanda chinensis TR E4is G2
Vg Amaryllidaceae Fay=37 Lycoris Vet Lycoris radiata TR LA G2.G3
ZGEE Zephyranthes HSH Zephyranthes candida TR LA G1.G2
AL Zephyranthes carinata LN 40 G2
EARE Acanthaceae A Dipteracanthus T Dipteracanthus repens B LA G3
iﬁzﬂrgﬁubgen. Solitaria RIS Aphelandra Ruellia brittoniana FAR LA G2.G3
K#kFl Euphorbiaceae WLFRFFE Alchornea LLBRAT Alchornea davidii Franch. HEAR ZAF G1.G2.G3
Si1/& Sapium 5¥1 Sapium sebiferum (L.) Roxb. A 2 G3
BIEIE Acalypha BRYSE Acalypha australis L. FAR 14 G1.G2
KB} Taxodiaceae YEPRIE Taxodium k2 Taxodium ascendens Brongn. Ui ZAF G3
BIGEHE PR Tavodium mucronatum Tenore i ZAF G3
WA%E Prerocarya W Prerocarya stenoptera AR ZAF G3
=HHE} Saururaceae =H%JE Saururus =% Saururus chinensis (VN AR G1.G2
HEEE Howttuwynia F IR Houttuynia cordata Thunb R ZAF G2
W38} Onagraceae A WEE Oenothera MW H WE Oenothera stricta Ledeb. et Link VN 4 G1.G2
THLYE Ludwigia HALKIE Ludwigia peploides subsp. stipulacea LN ZAF Gl
fiiF} Ulmaceae FNE Celtis KM Celtis sinensis ik L4 G3
IR Zelkova PERS Zelkova serrata ( Thunb.) Makino Ui LA G3
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Families Genes Species Sort Life Cycle Location
Rl Malvaceae A¥EE Hibiscus KIEFE Hibiscus mutabilis THEAR ZAF G2.G3
HEEAME Hibiscus hamabo A L4 G3
%%} Scrophulariaceae WREE Mazus IR Mazus pumilus AR 14 Gl
YN IR Veronica YEUEIN Veronica polita VN 15 24 G2.G3
AR Caryophyllaceae LHIE Cerastium KEEHE Cerastium caespitosum VN 24 G2.G3
BINEE Sagina JryiE Sagina japonica (Sw.) Ohwi [=W/N LA G2
TMIFRL Salicaceae WiJE Salix AEMACHI Salix integra WA 2 G2
JAIMI Salix chaenomeloides Ui ZAF G2.G3
Eyy Ranunculaceae ) EBJE Ranunculus T 7 Ranunculus chinensis B LA G2.G3
AW Ranunculus sceleratus [=WN 14 G2.G3
INEERL Berberidaceae + K558 Mahonia FE+ K155 Mahonia bealei HEAR LA G2
M RN )@ Nandina B RAT Nandina domestica WA LA G3
KTER} Juncaceae SRR Juncus KTOE Juncus effusus [=VN 14 G1.G2
TFE} Celastraceae TBFJE Evonymus I Evonymus fortunei [i%N LA G3
TJEZE Lythraceae TJERIE Lythrum T3 Lythrum salicaria LV ZAF G2
F Rl Typhaceae FE Typha T3 Typha orientalis FAR ZAF Gl
ZURR} Urticaceae KR Debregeasia TKFE Debregeasia orientalis A LA G2
% BEF} Styracaceae FHEWE Sinojackia FEEEW Sinojackia xylocarpa R ZAF G3
2%} Orchidaceae H )& Bletilla )% Bletilla striata A ZAF Gl
AR Loganiaceae it g Buddleja et B Buddleja lindleyana N f4: G2.G3
RFEF Primulaceae WEAE Primula WS B Campanula medium [=WIN LiE £4 G1.G2
TR Amaranthaceae YETHE Alternanthera H R T Alternanthera philoxeroides (Mart.) Griseb. HAR ZAE Gl
%R} Plantaginaceae %A )& Plantago EHHE Plantago depressa Willd. R ZAF G1.,G2.G3
Z A} Trapaceae )& Trapa % Trapa bispinosa Roxb. VN 14 Gl
HEEFRH Nymphaeaceae BESEJE Nymphaea &% Nymphaea tetragona B LA Gl
JEAAEL Gentianaceae #3KJE Nymphoides #3E Nymphoides peliatum (Gmel.) 0. Kunize FAR LA G1.,G2
RT3k Potamogetonaceae RF3%E Potamogeton kRT3 Potamogeton malaianus Mig. HAR 2 Gl
At Rt Ceratophyllaceae b Ceratophyllum S Ceratophyllum demersum B LA Gl
JK¥FL Hydrocharitaceae R IR Hydrilla W Hydrilla verticillata TR LA Gl
B=HeRl Sparganiaceae BB Sparganium =% Sparganium stoloniferum FAR ZAF G1.62
Z B} Moraceae i@ Ficus "EZH Ficus pumila Linn. HEAR LA G3
FRKF} Crassulaceae NER Hylotelephium J\ZE Hylotelephium erythrostictum [=WIN LA G1.G2
FNER Cannaceae FENEJE Canna FENE Canna indica AR LA G1.G2
T FHl Sapindaceae ZEW )& Koelreuteria LM IR Koelreuteria bipinnata var. integrifoliola AR ZAF G3
AE#F} Polemoniaceae KEGBRIE Phlox INKIEGEBR Phlox drummondii VN 148 G2
7B Cupressaceae KR Sabina FiKiHH Sabina saliuaria ( Rehd. et Wils.) Cheng et W. A L ©
T. Wang
TEAAERL Pittosporaceae TEHIAEIE Pitosporum A Pittosporum tobira AR ZAF G3
BEBIEL Aceraceae BJE Acer ZIB Acer palmatum f. atropurpureum R ZAF G3
IIZF} Theaceae W& Camellia ZMF Camellia sasanqua Ui ZAF G3
HHFF Buxaceae H B Buvus KN Buvus megistophylla AR ZAF G3
HEFF Bignoniaceae VBB Campsis WHE Campsis grandiflora ZIwN ZAF G3
FEESAER} Ericaceae FAS4E)E Rhododendron HREEHLES Rhododendron pulchrum WA LA G2
SEATHERE Apocynaceae FATBEIE Nerium JeATBk Nerium indicum HEAR ZAF G2.G3
TRl Phytolaccaceae Filiti /& Phytolacca ikt Phytolacca acinosa B ZAF G3
LR Brassicaceae FEJE Rorippa F3K Rorippa indica R 1iE 24 G2.G3
%R} Valerianaceae % & Patrinia HEAENE Bletilla ochracea HAR ZAE G2.G3
Fi#} Lauraceae F&J& Cinnamomum & Cinnamomum camphora R ZAF G3
HBEL Cycadaceae HERE Cycas Wk Cycas revoluta Ui LA G3

G1, %54 Grass zone, G2, JEHiH Shrub and grass zone,G3 , FFE HiHT Tree shrub and grass zone
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