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Huai’an riparian plant community characteristics of green space
by quantitative analysis

JI Huai'?, ZHANG Ge-xiang®, GAO Jun'

(1. Huaiyin Institute of Technology, Huai’an 223003, China; 2. Nanjing Forestry University, Nanjing 210037, China)

Abstract: Huai’an in Jiangsu Province is located in the North-South junction, and vegetation distribution has a typical char-
acteristics of North-South differences in the eastern region of China. In order to study the ecological habits of urban water-
front green space, the community survey over four rivers which go through the main urban area was carried out. Through
field investigation, the plant species compositions of waterfront greenbelt in Huai’an were resulted. And the obtained data
were analyzed by the method of phytocoenosium research and SPSS system. The results showed that the plant community
characteristics of river sections coincided with the trend of the city centre having moved eastward. And, major plant species
were successively from Rosaceae, Leguminosae, Oleaceae, Cupressaceae and Magnoliaceae. Indigenous tree species such
as willows, reeds, privets were mainly grown in a large-scale area of green land, which had a significant effect on the envi-
ronment around rivers. However, the number of evergreen tree species was less than that of deciduous tree species, which
led to bleak landscape in winter season.

Key words : Riverfront green space ; Community characteristics ; Plant species diversity ; Simpson index; Shannon-Wiener in-

dex; Pielou index;Huai’an City

Wr#s B #5:2016-08-08 ; 1& [E] H #A . 2016-12-28

EETR i B S R (R k) T E 2 TR Ak TR SO0 A AR ) 1 VR I E b A S R O R Ry A 9T
(HAS2013040) ; TR T2% e 5 AR RIS 4 100 < 9 22 T i) 5o AR S PPN R R AF58 7 (HGC1205)

fEEREN S WE(1982- ), & VLR R, P, it R A S5 b 2 A S (IR IR ) BT, E-mail . ji-
huai3408@ 163.com,



52 FOESE AT A T AR R R AR S 2R A 17

IR TINWIN ' = P 7 I T AR [ i S A ]
LePEaR @IS (8], oA 18 A S R s s 30 fk
SEAE I 2 S B T v K DX AT R K JR ) o R A
Z— o RIS T R IR T 3 K R A Al A s Y
AN RN A A A UK RBE AP A 1 i 5T
PR VLR T A v 1 R AL S HE
SR o A BAT LA B v ] 2 AR 4 X R L 25 S
FFAE 3R DX A T T X S A S 00 25 ] S O B 50 2
Il DXERTAT ol BT L3 AT (B R s T 9 B S
W) AL RIS ] (AUBT Kas T2 B i) 4 45
FLTTIAL R TE K Bl SR o A B R AR R v
) e ST R L s NN RS L e ' S o
PRI 2 (H iy TR0 A T AL ) O
Je MR D A A SRR B AUAT T T IR K Rl S A
FEAG B SR IT 2 B AN TR A BRI AU
Xt 22 T s i v 45 R R ik B AR ) Z2 R 20 AT
A BT TR AL S R X A A LR 2 D B A
Ja T AL AR YRR TR A 2 T AR

1 AR5 7

WA 2015 455 H £ 2016 4£ 5 H

ol bl S R DR VE IR T 1Y 4 ST (ALK
izl Bz i) T RV ) R K i A R RISk
FE 3 A% (AUt MEVE R RAERES) Ty 4 Z50T 15
AT B AT T Sk

SR FH BRI 5k R T A R A AR A
o A A A 5 X K S A P R S S5
AL B TR A ST

YRR FHIE A (PR L) , W(HERE T TR AR
BV A IO 4 BB IAS e B A T R
R ORE AN A= O I Ny i 7 E R DR 23 s
FYITEN  HfE (BT E R 1.3 m AR ER) K
F 4 cm MBF, FEAZEYHE KN 4 cm /)
TeARREE R T 1.5 m BHEEARMY , LRI 5058
T AE B ERE s T8 1 1 R R A W, T T 2 b
RS o e L 4 1 A R XA B B R RR 2R A
%, DX IRRLRE i, SO R i e A E g

TR B R E 43 T BE A% 0F — 25 U BH K W] 4
TETERPAE S AR AL, SEBR bR A 45 A V5 I B
FRAE' . RBEHBIR ST R 400 m2(20 mx20 m) 2245 (R
HERETT | B X V2 1) 2 1 58 B o A AN S oL, A T
W R bR, KRR RS T s 4
FEHL(1—4 5 R Fh T RE L, 5—8 5 oy iy B A Ml

9—12 5Ky HLig W FE L, 13—15 5 28 K3z I ¥ i)
FIRARERHEARE A, A B = B R
JE/ T W b 2 I 22 Rl < 100% 5 ' 38 P S 8 e — 1)
PRI (1.3 m) Wi AR 2 A o5 A b TR AR Y A 40 L
AFXS 8 25 = B S 3 B/ BT A W o k= 2 AT x
100% ; 7% A B ZEAEL = AH X5 BE + RN 35 B2 s K
T = A B AR i

FENCEL A b, 38 ) SPSS B i 4T Z FEPE TR 5L
AAHDCTESR  JE X B 2R AT o0 M o SR b 2 HE 1
REE R R LR B8R, T8 IR E(M)
= (S-1)/InN; Shannon-Wiener ZFEHEFEE(H ) =
-2 P,InP, ; Pielou Y5 Eﬁ(]) = H’ /InS ; Simpson
RE(D)= X (P/N)*, Kb, PR i AMRE S
BV T G R T BB A 43 T, S SR SRR,
N W REE Th AR i AT

2 HERHH

2.1 B EMETEEST

T FEARRECR (BRBO) o LUK &% i i B Fif
R RS T L, vl DA i) 422 S I 0k 2o e 40 5 UL P
JET B R A A A b T AAE— e R
ke A IR T AR W R

MER (W 1) B IR EARR 2 |
fRJE 5 51 6 “SHE ML, n] BE R R I 5 K 2 MU AT PA] JEE
MEZNER, WERIFARGEMN TR W SRR 5%
IJRE A LU AR 3 B AIG, BU(ELBR 5 SRR /N T 1,
Horp B0 2 R (5—8 5) 3 D ILIETE 4
SRR LR PR

x1 FARGEKR ERSEMTREELEF]

WEARKE  EMIIARYGE M EA R
1 1.579 0.569 0.633
2 1.415 0.455 0.882
3 1.570 0.695 0.609
4 2.224 0.413 0.609
5 20.93 1.358 0.884
6 16.09 0.983 0.963
7 32.16 0.831 0.769
8 2.197 0.897 0846
9 7.395 0.522 0.767
10 7.739 0.248 0.900
11 2.005 0.705 0..667
12 1.758 0.216 0.371
13 9.792 0.937 0.764
14 4.551 0.296 0.653
15 2.884 0.177 0.964




18 PR

Mol B

%44 %

2.2 FARBFHEERFE

HEZ T I S MR 9 TR AR Rh 263 52 i A
SR (WL 2) TLLE 1, /Eicfﬁaiﬂ(%iﬂ*%}%
(Populus) W& ( Salix) WARXNT B 2 e ey, H,
TEMN( Salix babylonica) | 7 K F|A% ( Populus eurameri-
cana) VA AKRR 5 G JEBDLIE Brisdess B
SO0 AL ORI iR AS A e A FHER AL Rl it
AN, = BR B A K (Platanus  acerifolia ) . % 7 (llex

chinensis) . /K ¥2 ( Metasequoia glyptostroboides ) . J& #1
‘ Kaizuka’ ) . 22 U1 ( Ligustrum lucid-
um) FHE( Cinnamomum camphora) 50 ( Cedrus de-
odara) ST AR M EAHE R, RRER AR 2N
PR PR A R B ORGSR A
Dot HRHA CB RSB R A2, H I &
DU TR 2 T I T gk g A b BB A T iR
Fo L UTHE 14 DR H B

(Sabina chinensis

R2 FEMEMBETAREERE

D2 R H R B A W/ (BR/m?) AN BE/ %o AT B/ % AR BT HERF
L) 5 0.004 26.212 30.01 56.222 1
E /| 13 0.004 13.177 22.828 36.005 2
ZERERA 5 0.004 12.456 23.45 35.906 3
Kz 9 0.004 14.394 17.59 31.984 4
Jew 1 0.004 6.505 17.276 23.781 5
g 14 0.003 10.56 7.196 17.756 6
iy 9 0.002 5.737 9.262 14.999 7
T 11 0.001 5.667 9.318 14.985 8
[ 1 8 0.001 4.673 9.621 14.294 9
B 3 0.002 7.415 6.038 13.453 10
/N2 BT 1 0.003 10.438 1.848 12.286 11
PN 3 0.003 10.464 1.636 12.1 12
bk 11 0.003 9.826 1.913 11.739 13
W 7 0.001 3.408 6.159 9.567 14
s 9 0.002 6.857 1.927 8.784 15
A 4 0.000 5 1.821 6.861 8.682 16
ZRRERA 1 0.000 05 0.422 8.153 8.575 17
5 3 0.000 7 2.267 5.916 8.183 18
VEAE 7 0.002 5.053 2.251 7.304 19
Tt 5 0.001 2.394 4.583 6.977 20

23 EREFURTHESHE

WL TR G R A AR 6, it 55
P 3), &R (Forsythia suspensa) |, 7~ Fi H 25
( Jasminum mesnyi ) . B W+ K I 55 ( Mahonia
fortunei ) | % = ( Sabina komarovii ) | %5 W /)N BE
( Berberis thunbergii * Atropurpurea’ ) B Bt & + 43
12, FEOE X S Y WP R A A e A
SRR P R R A A A T T A R
JE DMIREEI/NEEAR R 3, i\ S 4 8% ( Fatsia japoni-
ca) PRI (Aucuba japonica var variegata) .

24 ERTETEVEEYMEEE

1E 15 DM AR AR Z 38 B R
oS SR A B, A B T 25 -k 6 ST
SREHEAEN T 12510 14 SA1 15 SRR Z E
R A, A A 2, AR TR 5 A bl rh T
AKyiz A B Z (ILIEL 3) .

TEXT 42 T V2 1) 2 b W R 2 W =F & B2 i
Al P R I, 22 B0RE M 0 HE R 2 P Fh AR X LR
Fw LB 4 FroR, 5 5 b gk M KR )2 B 4 R i
HFEE 10,12 SHMPFREEE 5 28R, ik



52 F WS LTI ST AR VR RS Z R A 19

F) 10, H 13,14 51 15 SHEH A8 B 8K, 1
RIBF] 3, EARZ ARG B2

R3 EMEMBEERKERT

=LY B W/ KM ARXHSE MIXTE
A HWEUA (Bm?) B/ % mJ#/% o ¥
Ee 10 0.373  64.804  0.642  65.446 1
b1 8 0.047 8.778  0.054 8.832 2
?{‘g; 8 0.034  6.010  0.027 6.037 3
/N 4 0.024 3.891 0.020 3911 4
P Y 8 0.008 1.235  0.046 1.281 5
atii 3 0.005 0.854 0.068 0.922 6
SR T 1 0.355 0.594  0.238 0.832 7
W 2 0.002  0.815  0.008 0.823 8
eSS 2 0.003 0722 0.033 0.755 9
At 4 0.001 0.633 0.027 0.660 10
B 2 0.004  0.158  0.457 0.615 11
Kt 7 0.003  0.543  0.051 0.594 12
EE] 2 0.011 0.541 0.013 0.554 13
TR 11 0.002 0397  0.090 0.487 14
fikd 7 0.002  0.404  0.062 0.466 15
£l 4 0.002 0.436  0.013 0.449 16
G2 pk 5 0.003 0.433 0.008 0.441 17
Az 2 0.001 0.362  0.055 0.417 18
LI 2 0.0009 0.378  0.011 0.389 19
JNTFH# 3 0.006 0.291 0.015 0.306 20
20
i6
B4
=g
Il H
z H H lom
1 2 3 45 7 901112131415

H

ﬁ‘
K3 iR A R v T A2 Al 4

)
—_— =
SN N O N

H lne

7 8 9 10 11 12 13 14 15
FEH S

B4 e s R A P R R A 2 W A e B2

FUEL 4 ZR sk s AR RIS TR AR IR W

o R SRR, IR T 12, HkE s i iR F)
T 85 M KIs I AR F 8 R, A 2,5
TEFAB AT (A e il b TR AR iz FHAR R A R
TEXTHEZTT 4 ZR T ek AR JZ Wb - e
JEE B A i e b e B, 22 BT O R Z Rl A

X eSS )R HL Az ) ) 2 b U R SR
DA, B BN ) oy | R 7T R, Kz i)
XA 22 T4

2.5 ERMEAEMEEYT S

H ARSI AR A 3 P A5 ) A 9 DX 0k T e
A B AR PR BB A AR 2 57 AR
AT A B TR B R AT, LMEALAL T S

TERS 252 T B A R i T K2 1 22 e R 48 M0y
BB, Bzl i 3 MR B PR HE A ST, oA
WA B B2 A 2 i O, o S ke T %2
AR AE LRI A I BEAT 52— , e L ) 3] 3t 76 415
BOTmHEA 225 LR (WA 4)

R4 HHEMEETAESHMERE

F{]}}% gﬂg Simpson 15 %k Shann;);—ﬁ\?fiener Pieou #5) EEHE 8L
FEINI =2

D HF B HF J e

1 09168 5 41104 3 0.8535 5
2 09144 6 37027 4 0.809 6
hmr

307533 12 2724 11 07155 13
4 08296 9 27821 10 0.7507 9
5 07452 13 25234 12 06077 14
i 6 08676 8 34883 7 07798 7

T A
7 07347 14 20299 14 07389 11
8 0.8046 10 3.144 9 07367 12
9  0.8707 7  3.4062 8 0.760 9 8
- 10 1.0064 1 47266 1 0.9451 1

iiS=T)
11 0.947 3 35178 6 08551 4
12 09808 2 41122 2 0.8692 3
13 03403 15 1.1339 15 04039 15
KiEW 14 09312 4 35804 5 0.8847 2
15 07566 11 23039 13 07393 10

MFE 4 PELLE TR ARJE T Pielou 375 B4
R 13 S FE A LE BT 1, R T 14 ST 4%
H R PR 24 o0 A R RO — 3 AN 4 T TR
Simpson 54X , Shannon-Wiener 4§ ¥0& , K/NIi ¥ Ry
LAZ S ER > T B > RGBT

HEAZ BAR G370 L8 %) , Simpson 18 501



20 AR N/ N A = A 53 T
9 0.717 8, Shannon-Wiener 1§ ¥ ¥ 4 {5 & Ro BEMBOERMSN
2.486 9, Pielou 5] B 45 B-F- 44 fH 70. 872 0 (WL Wi i B A WL
#£5), B 0.490 - -
£S5 HEMBEERAR SR AT 0.613 0.467 -
— _ _ .
R ey Smpson S8 Shann;élgiener Pieouﬁi;‘J;JE ju;f? \ 0‘361 0412 0.9%
L Tyl S o e
1 0.888 3 3.155 4 09488 4 308 3 0T 22 YT 3 7K il 28 i T A R R R )2
. 2 08279 4 29504 5 09462 5 BEE AT, 3 DR 04538 .
307504 10 23795 10 08937 12 (1) FEH Sk V5 AP X Ee b T 22 Il T e
4 07543 9 24204 8 09097 8 CIES S NS ST N s B30 s 7 N o R
5 07386 11 18788 11 09569 10 HiNZ , " He S A EROUAME,
. 6 0794 6 24739 7 09242 7 - (2) FEFTRAKIE R AR S0 A v, WE 22Tl e K S
7 05353 14 1762 12 06077 14 KHPITRARM AL 52 F, B T8 (Populus) (Ml
§ 07844 8 24066 9 09026 9 J& (Salix) BA LA EROLEH S LSS s 1, o LA
9 07947 7 27065 6 09268 6 2 HEEEHR R, Horh, BOR A A7 A0 e i) LA 7K
10 09122 1 36368 2 09894 1 P AP R AL BUTT QM AR I A, R i
BE L oses s 32125 3 097 3 LR GRALE WA Bh . FEREAR ) WE 2 T AT
12 089 2 3.6857 1 09889 2 IK B S H A R I TEAR RN BN £ 5 A 55 Fh,
13 05734 13 12695 15 05039 15 TR R IN 57 T M NEE | S B A
JOEW 14 06405 12 16525 14 07155 13 SR s N SR SRR N A AR N = b 4 E R (B
15 00656 15 17141 13 08947 1l FH, B AR oK i sg i iz Tz .

M4 TR HE R ZREETREOR Simpson 5 %4,
Shannon-Wiener 844, Pielou ¥4 8 50 2 H 8 ] >
AR >y BT S B
2.6 ERWIEAEYEERELE

TELZTIT 4 23]t Hh g R AT S AR B d v 7Y
SEERT AT ELIZ ] AL R BON 0. 613 5 AR S AR 1Y
SRR A IGZ I, AR ECH 0.361 (WK 6), &
T R HEL 3 Y A Y G T e % A SO AR R A
JUAN XA B B MY S R 2 2 b 8K JF HL
Bz et MR 2 FRs 2 fm R/NX #f L
BZEW A ERE EEFEARIRK, A
Rz )] e A I AR L PR AR, — 5 T X 2
DI A AR S SR ANA] — 205 55— 5 T, i iX 2
A DXl A B A L AT LA R e AT A X
SRR U AR, G v — 8 S AT 2 PR Ay SR Tl 4
FEAS B B SR AR ) A S LU B — i 25 7T e R
R TS A DX A AR R A, 4 ST P BR
TERANR Sz T, Bz i) 5 s ] A R A 8
i, HI AT DL R [ Y0 3 T f o 1 MR ) v % e S
FEAA AN

(3) 3 T Ay B = & B 20, ol BT o
HEE, AP EEE, REr e s, Kz
TTATTHEA 25 BN, BLiz il A 4 BV W b 2
FEPE AT B HE A 52 AT, H A ] 25 Be i 8 KR B
PYSTRINE B0, B T 22 A G0 — LI, TR 4%
(ONTEZ R EX it =i R T

(4) TEAE I E T AR ALY 20 A op  HEZETT 4 2830
DRI AR S LR AL i i 14 2 6 1T R Lz 4T, A
(PR 54 NP A C R T NS 2 [ i P 72 /T R LI DN
BT A B AR AR B AR, BT 2 A4S X

SFOMBSCRANAE — 2 il ad X HE A Y 2 7 Al
AR AR L ARG, SR v — 8 o i PR 2 R D
BURIBTTHT A B 1) 2 AL W) b B — i 285 Tl 3 ol o
DI AL T A DA R A PERRAR . 4 289000 Hh B
T ORaE T FIER AT A4 S i, HL iz ) -5 s T A K il
SEERHFARAPE AR . Pl s mT DL R 9 S A A A
P Fh A J R AT

SVART  UELET 4 Z0 K G52 Sl 7 A
Py b5 B 5 R B R A T R AR e G
PN 5 BH, BT A7 B 28 DXCSRUW A 2B ol 9 1L
11, iy B A LA TR AR B, T B R O H A



55 2 1] %

HERE MR 2T B SR M T A BV R I 5 2R S0 A 21

SR P ek e, B AP S PR, 53 8k, R
RV RS AR S BN 2 2 | S e X 22 1) 2%
T BOK 52 554 B A G0 — MR, I RETR 255
PIEPR AR B 2 RO VE B 2 Rt e, RS SR IE T R
ZORIL 20 a ORI RS

AT AR 22 3R T AT R L) R B R T
NI ] K T S T AL 0 R Xk A T i 7K
iR /b= VARG =k k= N B: LA VAR ESE
(SN ok T S TN W ' R E = GRS W R
SR A R SR AL BB S AR
JRBCE A& B, T 75 0 R A AR E M 48, R R A
ARLEAIF I 1 TR) AL

S 3k

(1] PMET, 25, BFRt, 5. MK = SR ma iy i I5 i 2 2
HriJ]. derk 2, 2013(8) ; 87-89.

(2]

(3]

[4]

(5]

(6]

(7]

(8]

[10]

JEWNET, DA%, wF AR, S UG SOUK AR K AR R IR
KEREIN[ )], A, 2013, 32(3) : 563-570.
TR, BWAE, FHEOT, & UV B SR
FEIERAT ()], R, 2015, 13(3) : 299-305.

PRIGETE. B ol T U K S b A ) AR 95 BIE 9T 5 2R A VR S A
[D]. & Mal R, 2007.

RiEAAE, T VK, AR, Stk as (AT ) B 05 R AT R e A
DB IR X e S 5 A B[ ] ARl B IR
% ,2014(5) ; 141-145.

TER. TR A R SR AL E S [ D], mEa .
BRI R, 2010.

SRAET, TEIF. TLIR 2 6 Lok A0 30 0 I8 A S A ) T A
KAF5E[1]. PEEM, 2013(4) ; 18-23.

EAERE, TRUR T, SRR VL A SR W A 05 VA A 5 Sk T Ak
PSS [ T]. sPE R, 2013(8) :104-108.

Wk B ST A Y SRR IR D] dERT, db
FUARl K=, 2010.

BRI . SRR S R R [ T WAl S5 A}
%, 2010(7) : 72-74.

(EEFE157)

(18] & % Xhr= XU, 45 R I R 5 Y HiE & P
(7] A28 4% ,2011,27(7) :216-221.

[19] BENESOVA M, HOLA D, FISCHER L, et al. The physiology and
proteomics of drought tolerance in maize; early stomatal closure as
a cause of lower tolerance to short-term dehydration?[ J]. Plos
One, 2012, 7(6) :e38017.

[20] 5k 3. SEALENIPE XTSRS A B A L FE bR g [ T]. b
Fh2:, 2012, 2(6) : 16-18.

[21] GORAI M, ALOUI W E, YANG X, et al. Toward understanding
the ecological role of mucilage in seed germination of a desert
shrub Henophyton deserti; interactive effects of temperature,

salinity and osmotic stress[ J]. Plant and Soil, 2014,374 (1) .

727-738.

[22]

[23]

[24]

[25]

WU S W, HU C X, TAN Q L, et al. Effects of molybdenum on
water utilization, antioxidative defense system and osmotic- adjust-
ment ability in winter wheat ( Triticum aestivum) under drought
stress[ J ] .Plant Physiology & Biochemistry, 2014, 83:365-374.
SILVA E N, FERREIRA-SILVA S L, VIEGAS R A, et al. The
role of organic and inorganic solutes in the osmotic adjustment of
drought-stressed Jatropha curcas plants[ J].Environmental & Ex-
perimental Botany, 2010, 69(3) :279-285.

X&h A AR R WIREAE B i T R A R PR Y
PG B T AR [ ) ] k2487, 2013, 22(2) :250-256.
GAOHJ, YANGHY, BAILJ P, et al. Ultrastructural and physio-
logical responses of potato ( Solanum tuberosum 1..) plantlets to
gradient saline stress| J]. Frontiers in Plant Science, 2014 (5) .
787-794.



