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Abstract

An investigation was carried out on disposition and ornamental characteristics of plants in 8
green ways in Shanghai. Main results for this study are as follows: 196 plant species attached to 66
families are found in the 8 green ways. Quantity of different biotypes lying from more to less in
order is shrub, arbor, herbaceous, vine and bamboo. 79 native plant species are found in the study
which account for forty percent of the total, but still the alien species are predominant. The green
ways are rich in species richness, but poor in diversity and dominance. Adequate consideration is
carried out on ornamental characteristics of the plants, including flowering, leaf coloring and ap-
preciate fruit. There into, the flowering plants occupy a higher proportion. Durative landscape
lasts four seasons a year, wherever the colors mainly concentrate on yellow, red and white. What's
more, the landscape is similar among different greenways, even different regions, without any re-
gional features. Gradually, the importance of the native plants in urban greening should be em-
phasized. The diversity and dominance of the plans should be considered enough for the construc-
tion of the self-renewal community. Meanwhile, new quality varieties with ornamental leaves,
flowers or fruits must be exploited based on the native plants to promote the diversity of the plant
community.
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1. 5]

GBS BA Z T IIRe gk, BN REMIR T AT KR SAS R EEMR TR, Rl
FeAE PRI I T A DX —VE TN R 1] [2] [3] [4]. SEBA IR EEMASE L, TRASEEmm AR
F2 G0 R JE I R ATV % DA S e S RS ) AR R R SRR, 3B TT DA T AR A R AR A SR 55T
Re[5]. ZriEi BAHER S E S, o DRI A m R S A E R B R SO A A R A SR M B IE,  [F
IR 1 M R 2R AL 6] [7]

2RV PPN AR I AE TS R GBI EH B e br, — /MERMAES KRB LIARA T E NS E YR TE
YHRK[8] [9]. LRIE REWE VA M H R AR R B 20 B8 BT I ARBEE, (RIUE A 2 FEE, AR S 3t R
PR R Al S A EE[10] . (RIS SR8 FIAE A 22 FF VR 2 ORIl H oW 2 FEPE R (AL I B RT3, RS s
IR DX S S ) S . RV A G S, T EE SR SO R[], HET, A IRIER RN
WG RGN EIRECAR Z, MRS —, S IE RS X T AV 2 R R A
HYI[12] [13].

R, AT LA BT R ARE A R R YR A, AT DO IR T SR E AR S R BRI T
SOORL,  FEARSRA TR I T e @ R I B VP R AR, IR T AR IR ORGP S T R AR A DL AR RS
W SV B R B AR

2. WLt
AT RIT =AM A Z(N31°11, E121°29), FrlrHiidbst, J& v &£ XS E X, imA

ik
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Wi, W PR 15°C~16°C, — A0 PR 3.5°C, -LH M 27.8°C. 44 JiHk ] 252~264
R FFHEKEH 1125 mm ity , HFEZ AR AR K Z A& X KE 2 s N
TR VR B B SR RE AR [14] . FERIHACATESIR R, B AME R E BR KRR BRI, AR R IE R
WD BRAT I T A B A AL B SR A o O IRX S RGN TAEYI R VE N 32, R A,
FHEETRFE R N AT LA LS I T 4EREE R AT 1) SO AN 43 A1 4 S [15]

3. ARAZE
3.1, EEMEE

A E B EHE TR X RIAT X 8 S RAE N AUt R, A A& ARSI, /NX SEiE
IR SRIE, PRI SIE RRARER LG R EIRX AT X (L AU . 8 G IE N IRICX R 3
GUE. B)IPFEDIE . RSIRAFRLEIE, MATXHATSIE. BTERE ARERESOE. TREE. AT
WHESOEFNER T S PE . R S aE K T R s E: &)IFESERET A
NI ZRAGAT, IRRFNRHETI A B IRE IR S IE RITIR A /N X G th, e B e AT S0E KR X
PREEEAT, EBCER RGBS AN AR, EHEL 5 SLEMILBRIEE; R XA E AT RSHE
INASRIE . T RAETE A AT B TR SR E 3 o UL A\ e 418
3.2. REEPRIFAE

AWPFEFEAE 2016 KT 3 A~5 ARHT, IRl Ak e I S00E BHERC B IS, ARYE S
BKISE 20 * 20 m? Bk 10 * 40 m® (FFE TS : ALHE 20 * 20 m? 5% 10 = 40 m? (TR AKE ST 1 AN, 5 * 5 m? FIEAHE
T AR L1 m? I RE T 4 A BEASHERIE EIRFETT 10 ANCLE, R BEE R E SR
YRS, BRI, M 2 SRS, SRR IR A AR WKL, TRRERL AN
YIFp B, THEH 3 R S5 M LA Z RE RO 35 B WP 22 14 8 H5OR: AR 4 B 5 I FH A7 (Frequency)
VI Fh & JE Fa £ (Species richness) ¥ ik 4 44 2 FF P 5 £ (Shannon-Wiener index) Fl =% % 7 fIt 95 B 15 £
(Simpson’s diversity index)> kM F£[16] [17]. AN 5T Brie S IR I N TREVR , sl = 2 0 LR EY) A
i, BTSSR ARG [RI PP =F 5 B2 4R 50 R AR B 5 A PR

MR A = REH T A A (1)
HVELL = H TR /Y R @
TRUELL = FRACHIRI A AR 3)

AR TR = 0 A SR A9 P RE R0/ B B 5 < 200% @)
FU AR =1- ) (Ni/N)(Ni/N) ()

TN ZRENEIREL(H) = - (Pi)(log, Pi) 6)

X, NOAFTAEYIRASERECRE, NI O —MARECE, P VR YR MRS & B Bem i e
3.3. FEEYBHEY F R S B a4

XFGET H A IR AT B RF PR OB I 18] o3 A, 2 BT THEAT[11]: — R SE U, iRk 4t
LA E B BRI, B ROSWERE, —RWASTREER R, XSy
GRURREAT SCIRRE 2R, VAN Gk L B R B KRR (]
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3.4. BB

B Ge i 2R A Excel #E4T, Z R ME MR A SPSS18.0 4T .

4. IRER
4.1. b 8 SFEMGEEYME S EFHED I

ST RIS R FIRSOE R WAEY 3L 196 F, RJET 66 B, 2 LMY 79 B, o5
Y RE 40.31%. BFETFAHEY) 61 Fl, /3AifE 30 B, HE 2 LAFP 33 B, HIRALLH 54.10%; #E
KRHEY) 90 M, EJET 32 Bl Z LY 33 B, HREAREMIN 36.67%: FHAKEY) 33 Fi, & T 15 #,
2 AHY 6 Bl HEARRAIN) 18.18%; FEAKEY T A, BT 3R, QFE S LAY 2 B, NIRRT
28.57%; 112K 5F, ¥R S LM 1). FigaEiE rEP A S B LN R IR N 32, G R RE
AR\ BAKED LG R AN 4R Z BRI R Z RIS Y, £ WA & g S, Aaeksl ik

TR R A PR AR AL

ATRIRE 0 04 87 PR AR 22 S AR R, VAL 1 2 87 AR B 5 o 30.5%, TR ARFEIIRZ., N 26.5%,
FRFEYIN 26.0%, FEATEYI N 25.0%, 772715 N AR B A%, S 18.5% .8 FhAE Y it N FH A% 5 T 80%,
Hor B, HEIE. BRI 4E 285 N B AR Ol 100%;  F23T 80% (156 F) AR M) B8 Y5 N FH AR A T 50%,

225 (109) FOAR Y TR B AR AR T 20% (L35 2).

Table 1. Distribution of plants of the 8 green ways in Shanghai
1. biE™ 8 REMGEEYERST

PyRh AR il Al 2 LHY) 2 LR
Biotypes Family Species Native species Proportion of native species (%)
PN
Arbor 30 61 33 54.10
AR
Shrub 32 90 33 36.67
-
AR 15 33 6 18.18
Herbaceous
)T%Zt\ 3 7 2 28.57
Vine
Sk
UES 1 5 5 100.00
Bamboo
it 66 196 79 40.31
Table 2. Application frequency of the plants of the 8 green ways in Shanghai
2. BiBW 8 FEMGEEY TR AME
8 A IR HEAR VN A (IES Hit
Application frequency (%) Arbor Shrub Herbaceous Vine Bamboo Total
(80~100] 2 5 1 0 0 8
(60~80] 3 9 3 0 0 15
(40~60] 7 11 4 2 0 24
(20~40] 10 22 2 4 2 40
(0~20] 39 43 23 1 3 109
41t Total 61 90 33 7 5 196
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4.2. bl 8 FEMFEEYFEIRS RN

X T 8 SR H R ARE )Rl HURC B IR FUR I, HA R R B s BN XIATSRAE (56) XIAT
RE ARBERSEE(52)s TR E AR T KB 49). RITIRBEIHLHE 7). BE IRBEHLIE@44).
WEHE (A1) &)1 75 S48 (A0) FISEJE B IR 4418 (35), 70 M WA Rl e W i = 5 B B 3 v T/ N X RV %
LRIE(F = 4.062, P = 0.007, df = 6). SRIEVIFFE S EIMRFERRZL , TIARRZIFE S (LE 1),

X R TE R BEVE BV LT LR, 8 SR IE M H I LU BB/, AT 0.8~1.0 210, /NXFIVE 4R
(L.O77) I3 ¥ L B AR T A b 4438 (1.197) (F = 9.094, P = 0.003, df = 6). X} 4B AW REVS I TR E LLRIE 72 6
B, 8 Zk&HIEMTFRELLIE SRR, T 0.480~1.364 2 [A], /NXFIHTERERIE T3 LL(0.673) B 2 E L T4
fel 44 (1.171) (F = 0.094, P = 0.003, df = 6) (JI.[%] 2).

SEAY B B SRkIE
{5\ | ".d:f?; i
I RIE N
KBTI skiE B A
o AR i B A
e o i &
KATIR B ESIE B
KATIRE AT KA E

B AT 2 el K P 23

BAT el

YyFh=E & & Species richness

Figure 1. Species richness of the 8 green ways in Shanghai. Note: different letters in the figure means significant differences
at 0.05 level
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Figure 2. Ratios of tree-shrub and evergreen-deciduous of the 8 green ways in Shanghai. Note: different uppercase or lo-
wercase letters in the figure means significant differences at 0.05 level
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SUERYREVE A RS Z P Z R BIR A e R, SR FE R HAHRE: AKX
VT % S T8 (1) 76 S AN ) Foh 22 FE I 4R B 3 & T Al 436 (F, = 10.233, Py = 0.029, df = 6; F, = 1.334, P,
=0.024, df = 6), 1M _FHEZMZFEMIRECR 20 H 23 % 7 (F = 0.055, P = 0.158, df = 6). {6 R I 4k1E
AU KRS SH e YRl 2 FEME PR EUE B 5w, A R S8 R 2 BEEFR B B U, eI R AT atE i
AT 7K B U SR P M B 22 5 M AR AR AT AR B A [ TR AR R AT 1R B TR S 1 2 22 R 4R e (O 1]
3)e

WHLR I SUERYIRETE A R 2540 )2 1A A B R BB IS, (AR 20 R E E 7. X
THHE. BATHRE AEERSGER R ENAEERE S TIE 6 &, MTHRTARTKIEE. HTHE
BIEGOE AR EE LA ER SRS T e 5 3, JATSIE. XKATR S TH S0 fE f %
LRI AR Z AR R B R AR T e 5 FH (WK 4).
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Figure 3. Diversity of the 8 green ways in Shanghai
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Figure 4. Dominance of the 8 green ways in Shanghai
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4.3. LT 8 FEMGEEYFEIRY H Y

WHRLR], 4R %0(146 R Fogkte, 82 FMoAE Sk Lt Fha. T E24%),
64 FOATEM REYI(WIRIEL . FARSE): 37 MAEA R A AAE R B R 19 PR Fr 4R AR 41 6
IKAZ WAL, AL B SR (A AR (AT A df . 2 /NEE), BLAEH SR 8 FhAIVE M B — R M)
12 By 17 R B R SR O R (L (WVR A . R VRERENEE), b 17 FE R Y At
MEAFNLIAR 2 P LA Nt KR 22 RIER W /N 2 R 285 R s A0 2R I i 2828
B B 8 MY AR E LI R (Uil S ak I . &ih W) (WE 3).

AW TR SR BACRE ) U5 105 P FREIEREY) 90 B, XUEAELZ ALK 15 Fh. B Efehi e
(7 F, WnFERE. SPE%). 626 f, L. R ES)MaaEs f, maE=. #il
EHEL ANHFE)FE R, HEA0 R, SRS Ry, HEaRG R, g, EKE);, W
e 8 B, A ERIEE (0 2 P (S HRA KAL), 2RI 3 € 1 Fli(38 N EE), 20 RN 1 €0 5 Rl (W R HERIME AL SE) s
s, JEMEE 7 FnAZE. SREM)LTESE). HPHLEY) 70 F, EACEY) 51 F, KAL) 20
P, AAEAEDD 7 PP 3).

Table 3. The ornamental characteristics and viewing time of the plants of the 8 green ways in Shanghai

F+ 3. LG 8 FEMBPBEEMFTIREY H KW E)

W TR PRS0 WA
Characteristics Color Distribution of the viewing time
£ t4,(146) HEKO4) THEKAEEB2)
FARENP)) FHEKQ) FEKEQ)
E(2) FEKOD) FEKLQ
I-(196) () HHEKQ)
HAL(8) FEKQD)  FEKL®)

S0 12T 45,(20) HEK@12) HEMX®B)
BREOMFEGLY)  FEKL)

I £(24) #(5) FH(10) H(6) ML) R REFRQ)
21.(4,(26) #(15) #HH(6) HEB) EBEHKQ  %Q)
5,(27) #(9) #H(3) H@)  HEKE)  KE)  KEQ) 21 KEEE)
W (3) o) 2(1)
1£(105) #£1£4,(10) (4 FH(2) 21 EXKE@ Q)
F R (2) F(Q) FHQ)
LI H (L) 2KQ)
ARG TN () HEH(L) FEKQ EHE)
g, At wEE) FHQ) #E Q) H(Q) HEKE £Q)
71.£4,(18) FE (D) 2() HHKE) O HEE) £FHQ)
#(12) HH(Q1) HHK(?3) E) KA Q)
3(36)
W EER) (3)

LT ((3) K@) *%(2)
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WRAEY L 37 F, FHorbarta(18 Fh, . 4 FH )M A2 B, Wb, B3R L
KEM R R Z, 28 M, EEWREY 10 M, XF=URHEY 8 M, HFEMWREMERD, N6 MUl
% 3).

5. g
5.1. g™ 8 REMFEEYMRIFELE T

2 LAY RN H 3 BA RIRIE N VE RO, EEAM RN AR S P R A EE N E L, L2 LY
NEMEIRAEETE, AR mERERYE . REtEmynstt, BA B REFAE/I[12] [18]. KK ME
FEF AR IE[13], LiEHIX 2 H AN SRAEY I LB A 174:547; SKPUIESE XS M AR SR W £ L
PIHIBCE R T4 RAE Y, Hefl oy 29:94 [15]. 2 ¥ W 1 b N TTRE e 08 52 AL o v FEE i T A0 A0 N Ak
S REIE . A F, 2 LAY S RED N B2 2:3 (79:117), U8 R iTA G TR
KM SR B E T 2 HEYRIEMNA, HH E2 R I REY S SRS, 2+
TP B IR A A7 75 4k 28

JINX RT3 10 8 VI A G T Bl 43, /I [X TV B 308 1 o 75 L AN TR EE LU 28 B AR T A Pl 63
VOISR R T SR R B T IS R AR R R, X5 AT SRR R IR AR R A X A A
W2 FEPERT FEA3 I 458 — B[19] . (HATF S0 R A B VA (1 H V4 L (L.137) 2 i T A =S i Fe 45 1
(0.86), TIFFHELL(0.922) 5 K T HAF 7 45 H(1.20), XAl AER I THF 7 X 48 2 5 S8 .

Wb 22 RE M R AR SE B AR S T RE A EE R (M K )1 RIIA AR, 2005). A 43 iliy K4z il B F 4t
IR S5 B AR BT H AR FEVR IO SR B i i X A BRI (R & FE . ZREMESR L. R RS
BIRIHEAR > TR > FEARRES, HhIeoRr-r 2 EE4E0y 1.68, #ARN 0.92 [14] [15] [20].
AW S A [ T ST R ) BRI B AT E 2 5, (HSR DL = FR A= . 2 F£14:(0.2~0.9)
FR 35 BEFE40(0.3~0.8) KM RE s . BIMFIE RN S, RIHER > w2 > M ErEs; 2
S e R A 1) 2 AR VEREOS TS B IR B 2 e, (EARRIH AR . B Y
RN AR A TR B R eh, MR RUEE B R RIS, X BRI R
BAAT . I R ZFEERHE R LT LT TR R 2200 . e, (ESE W 5l AR e T ORER
TERER . BARSEME MY, W B AR S IR B ABAEFRE I RE T [R]— Pk B ) A
WA RS, ELER o BRI RS AR Y, G RAREARY), TS8O 2 LA ERG. BUR
(1) 22 FEPERNL 35 BEREVA AN 2218 BUBE B U R R SR, 182 S BRI [F], ARl i i s

5.2. biETh 8 REMFEFFENH LD

SRIE ) 5L 2 A IR B T SAB ) SR 00 B R A TC B o [ IR =2 5 0 AR S5 0 R L 4 R A R 8 5
HA R HIRN , IX ARG A28 I ARSI — 28 BARRFIE R I R I [21] o B A3 7 AR pk 5 0L g F 72
FEEPAESAZ UL, BIARA RIS FU21] [22], (HX A AL B R R T 40 « AT TR W
T SE T B A PR AR B LIRS BB 53.57%, HrP RN ALK LR R e
T AK o AR A R AR A U S I R, RE 8 ORUE L AR Sl 51, BLVURP W SN IE] o (E A e
HEEMBEEFRAL, =ZFL2IHE DTN A, SO RERAR, IS B e st R
F, PHEBRCHI 2R

6. HIRSRE
BU BOR T AR B D T 4 ROR S T 2 LRI S RGP IO, KT 2 AV
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RS, (RSN RAEY BHIRAE 5 AL ORIESR SO EARCR, EYBHE MR E IS E, T
SO AES RADAEENIRA AR FTE R, ™ H L) 7Y IS D REAE LWL e
ARRPLIZEH 2 TR IR T SR A B P T ARSI 5 BEURIC B PP 78 70 %5 FE A REVE 0 2 PR |
LR, B e B BREH @R N T 2 B WAEATUL R A YT AW B 2
FERIOLBTRT f A, 3R R TR R R (R U 2 R

E&ME
R A R O H (G160812): bR AR B MR 4 B A FI BRI H
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