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Comprehensive Evaluation of Flower Border Plants in Guangzhou

Development Park
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(1. Guangdong Eco-engineering Polytechnic,Guangzhou, Guangdong 510520, China; 2. Guangzhou Landscaping Company,
Guangzhou, Guangdong 510075, China )

Abstract In order to develop the comprehensive evaluation system of flower border plants in Guangzhou,
plants of seven flower borders in Guangzhou Development Park were investigated. Twenty three evaluation
indicators of flower border plants were put forward from ornamental value, ecological adaptability, safety and
economy by using analytical hierarchy process (AHP). A comprehensive evaluation system for flower border plants
was established and used to evaluate 57 species of flower border plants in Guangzhou Development Park. The
weight of ornamental value was highest in this comprehensive evaluation system while ecological adaptability was
the second according to the features of flower border. Thirty six species of flower border plants with high application
value were elected based on the comprehensive evaluation system, such as Megaskepasma erythrochlamys,
Tibouchina semidecandra, Heliconia metallica and Loropetalum chinense var. rubrum, etc. The ornamental effect
and ecological adaptability are important indicators in this evaluation system. The result is consistent with previous
studies and the natural, artistic and sustainable features of flower borders. Thirty six species of flower border plants
with level I and II are worthy of being promoted throughout Guangzhou. Twenty one species of flower border plants
with level III are limited in utilization because most of them are annual and biennial.

Key words flower boder; Guangzhou; analytical hierarchy process (AHP); evaluation system
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Fig. 1 The distribution map of Guangzhou Development Park
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Table 1 The comprehensive evaluation indicators of flower border plants

HArZ (A) HENZ (B) fitr/z (C)
Main objective (A) Main criteria (B) Indicators (C)

wH (C1)
et (C2)
% (C3)

FEREE (C4)

W& (C5)
WMEME (B1) TURIFREROR (C6)
LK IE (C7)
i (C8)
e (C9)

RE SRR (C10)
AEFWERBCR (C11)
AL SR P IR R WFWIKEE (C12)
JEHGEN M (C13)
KIPIERE (C14)
Btk (B2) TS (C15)
MR HE (C16)
PURIRE (C17)
W (C18)
T4tk (B3) HIH (C19)
MERAES) (C20)
ks SRR (C21)
21 (B4) IR (C22)
FRAPHERE (C23)
122 $ARF AR LA TSGR, (FSERT AT AR 1202 SE A ARSI R, RS
PrJ2 23 WHEARAY P AnifE, PEOMFRIERAT 5 23, #8500 3 401 1 43009, #5473 = rh EpR
AN 4 5388 2 5, HARPEMPRIENR 2.

&
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Table 2 Evaluation criteria
184r)2 (C) Main objective PEHIARE Criteria M Score
1R (C1) AR H R EL 55y
B ALK/ Nl Hi A5 34
C e/ NERER A 143
Tt (C2) A (Ot 5%
B A% i 34
C B BIR 147
1E45 (C3) A JELATRE 55
B 35
CAE T o 14}
TERRE (C4) A (R TR T S 557
B i THIAHF- 345
C LTI AL 50% 153
1A (C5) ATHERAE PR 553
B AL B IRBGR 5l i T A 345
C FHAETCAFIR 14
TIPSR (C6) A ZRIFEI M e R 545
B A ZUIFEI M b — 34>
C WIS T 14y
LKA (C7) A 591
B A 1-2 1 3%
CHi 3 A~HL L 143
- (C8) AL N B A 54y
B 4 35
C MW5zg 145
L (C9) A MR 54
B i —fig 345
C W B S LB RACR 17}
R RA (C10) A B SE I ME AT R 54
B Bt —fik, SMEATEE 345
C T FRCR TR 14
R MFRR (C11) A TEBIRR TSR R4 545
B LA BB AR — 34
C AL AT B BOR I 22 A R AL A TE 17, B RO 22 15y
MBI (C12) A > 240 K 5%
B 180~240 K 3%
C < 180 K 15y
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¥57)2 (C) Main objective PEHIBRE Criteria J3H Score
JEHEE R (C13) A BAVERE Y H BA B AT B 54
B PHPEAREY) HEA —E W FIE, sl g i i e A ) 341
C BHEREY) HANTH 143
KAERPE (C14) AR E R PR, RERTS, SRR 54y
B AHYIXI K A& S, T T s T O 343
C AP AR E N E— M, REASTTR, SURNT K 14
RN (C15) AT XL (O3 I AT, T A LB 54%
B A B (038 B — A, R R S — S 34y
C HEIXE I (3 I M — i, ASTiR A 14
i st (C16) AFERIXT RS AT, TR R 545
B AWM H R REE R AR K, B T AE 34y
C Hay A RAEATIR A 30 rp s i 55 1%
i dE (C17) A RAERRE, B HUE RE T 55y
B REARA I RE, AR 3453
C Oy KHERRE, K 15y
1 (C18) A 4 S AGERR 549
B i#, X AEILHIE 34>
PSPN-¥EE= (| 153
AR (C19) A TeHl 551
B #OHl, Xt A& LAE 34y
CHEER, S NFE 15}
MRERMES) (C20) A B GRER 55
B 5[] AT LAARBR 34
C MELIMR 143
Wi BRI (C21) ATEARMAAEE, H5 TR 545
B P AN — Bl R A % 34y
C T A B Sl 9 TR ik 14y
TEHUTR (C22) ATEYI R ZAE A, A R BB, TP JE T B4 545
B YN ZAFEAEY) , A I RO B, (IR B LRI T — e 34y
C Wl — ZARAEAEY) , BSOS, T B AR T i 14}
FRyERE (C23) ATEIAR AR, SFRR0I, TR 2R, (UHE S B . 545
B YA AT, (AFREH AL AT —E L, 324 34y
C AR —Mt, ALY 143

123 HE&EARARE (1) @S ABIERE: ARUGENER T 1-9 HHIARBEMERERE AT, 1 2R
PSR PRIASF E S, 3 FORFIE W E MRS 5 FoRii# e # B E % 7 LoRH1#H & s FE
B, 9FORHA W AR EE, 2. 4. 6. 8 RN NERRAL T I AHABER 210, MR IR IR A,
TP BRI, ank 3- 3% 7,
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= 3 FIEf%EpE A-Bi

Table 3 Comparison matrix A-Bi

A Bl B2 B3 B4
Bl 1 2 5 5
B2 12 1 3 4
B3 1/5 1/3 1 12
B4 1/5 1/4 2 1
& 4 HI#4ERE B1-Ci
Table 4 Comparison matrix B1-Ci
Bl Cl 2 C3 C4 cs C6 c7 c8 C9 C10 Cll Cc12
Cl1 1 2 3 2 5 5 1 3 3 5 5 1
C2 12 1 3 1 5 5 12 1 3 4 5 12
C3 173 173 1 12 12 12 1/3 1/3 1 12 12 1/3
C4 12 1 2 1 3 3 1/3 1 2 3 3 12
(O8] 1/5 1/5 2 173 1 1 1/5 1/5 2 1 1 1/5
C6 1/5 1/5 2 173 1 1 1/2 173 3 5 5 173
Cc7 1 2 3 3 5 2 1 1 3 4 5 12
C8 1/3 1 3 1 5 3 1 1 4 5 4 1
Cc9 1/3 1/3 1 172 12 1/3 1/3 1/4 1 2 1 1
C10 1/5 1/4 2 1/3 1 1/5 1/4 1/5 12 1 3 1/3
C11 1/5 1/5 2 1/3 1 1/5 1/5 1/4 1 1/3 1 1/5
C12 1 2 3 2 5 3 2 1 1 3 5 1
% 5 F|#isEFE B2-Ci
Table 5 Comparison matrix B2-Ci
B2 C13 Cl4 C15 Cl6 C17
C13 1 3 5 3 5
Cl4 1/3 1 3 1 2
C15 1/5 1/3 1 1/3 1
Cl6 1/3 1 3 1 3
C17 1/5 12 1 1/3 1
% 6 F|BT4EFE B3-Ci
Table 6 Comparison matrix B3-Ci
B3 C18 C19 C20
C18 1 3 5
C19 1/3 1 3
C20 1/5 173 1
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& 7 F i 4EPE B4-Ci

Table 7 Comparison matrix B4-Ci

B4 C21 C22 C23

C21 1 172 173
C22 2 1 172
C23 3 2 1

(2) HIBHERE—BorE: ARIERAT Y BT, KRR R O B R A EAR N A s FHRLAORFAE [ 1
W, —EHEEAPRINT
a. FAEMICRILATAAE, PR BT n 07 ;

w.
b. I AT DTSyt =
N AW)i
o RS, 4, =3 D),
nWi

d. A7 —FER S, Cl= (A,,-n) / (n-1);
e. THE—EE k% CR=CI/RI, RI W3 8", 4 CR /NT 0.10 B, KR B ELAT i 2 09— &bk, 7500
HOFTRA R, B RS R — B
% 8 FEHl—EUE4ER RI
Table 8 Random indicators (RI)

Wi H Item 1 2 3 4 5 6 7 8 9 10 11 12

RI 0.00 0.00 0.52 0.89 1.12 1.26 1.36 1.41 1.46 1.49 1.52 1.54

(3) WL AR SSAEY AN . RPN R LRGN A EE SRR

a WA ZRE VIR B, THEARSGEEN A, AL Y. S=Y FxX., S FERGEH A,
F, FR M N R AERE TN R R 0, X, FOR PPN bR AL EE

b. HHEIEM X SR, HHAR N CEI=S/S, x 100%. S HELEATEWME, S, A, B4
— RPN B S AR TR, S5 TR CEL FTVE A B , I A2E(E & 4 Lk Rl o4 4
NEF (F9),

xR 9 EHITFMER
Table 9 Comprehensive evaluation level %
Ui H Ttem 100-80 80-60 60-50 < 50
T I 1l 111 v

H T e P B — & AR, BT A 1 20 44 Rl A, ARAEZ 2 X JH & e 22 el i1 46
AP A TR R 3T 73, B 20 A4 BEAR Ll A InEGT o B8, e L4540

2 HRESW
21 —EMHE

I, 5 5 AR —BOERIRAE R (3 10). ARIELL L 5 AT AT LAS S M &
ONTEAE BRI 25 VM HO BRI L 4% J245 TR BT o5 AR, L6 11

TRV R T R R D . E AT 100%, A3 TURBCHE . A AT NPE . 204 PE 2
Vol 4 30, Hop, LR S RS, ARG 51.00%, BRI & TN A R P i S TS AR
P A58 R 5 AT Y 30.02%, ARSI LA RO AR T, 280 e MR RS 5, D2 T
TEVEAAE BRI T B, i F A2 % AR A U R AT, S RS R E 7 He i (14.03% ),
BTGRP A B T B R BN 2, NIk BRI P PR A R R OB RS R
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TEAUARBL T KR AT B, RS AEBE 2 B J— TR bR, (5 8.74%. SR
(C7) FOMEIAKE (C12) MIRFEFR S I 7.08%, TEBIFER I Fird, AN E W B, 1F
FlaAatnd, HEAEERB 5% MiaA @ (C8). MEEM (Cle), et (C2). FRIMEREE (C23), /K
SrIENE (C14), Btk (C18), UEHHIX 6 TFRFRATAEBTHE Y 0 o B A 5 R

R0 —HHERILER
Table 10 Results of the Consistency Test

FABTHE R Yz

Comparison matrix Dimension A ¢l RI CR
A-Bi 4 4.107 1 0.0357 0.89 0.0401 < 0.1
B1-Ci 12 13.2099 0.1100 1.54 0.0714 < 0.1
B2-Ci 5 5.056 1 0.0140 1.12 0.0125 < 0.1
B3-Ci 3 3.0385 0.0193 0.52 0.0370 < 0.1
B4-Ci 3 3.0092 0.004 6 0.52 0.008 8 < 0.1

& 11 ENESERE&ERE

Table 11 Indicator weights of Main objective and Main criteria

Hir)Z (A) W /% WEWZE (B)  BEE /% f{brZ (C) FUE /% C %t A BAE /%
Main objective (A)  Weight Main criteria (B)  Weight Indicators (C) Weight Weight of C to A

Cl1 17.14 8.74
C2 11.50 5.87
C3 3.22 1.64
Cc4 8.93 455
Cs 3.55 1.81
c6 5.65 2.88

WEE (B1) 51.00
C7 13.89 7.08
C8 12.25 6.25
C9 3.96 2.02
C10 3.29 1.68
Cl1 2.73 1.39

IS LR A
! 100 C12 13.89 7.08
TR R
Cl13 46.73 14.03
Cl4 18.17 5.45
ST 137
AT 30.02 Cis 7.39 2.22
(B2)

C16 19.70 591
C17 8.01 2.40
C18 63.70 5.22

- 8.20
Z4aPE (B3) C19 25.83 2.12
C20 10.47 0.86
C21 16.34 1.76
2zt (B4) 10.79 c22 29.70 3.20

C23 53.96 5.82
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22 ITNERAEEEEYFES T

MRIEH A, JTMRRAR 7 HAEEE (B 2) A EERYIE 578 (SFTFEHR), RET 35847 )8
(F12), Hrp, WAE/NTEARSFEAIE 19 F, 5 33.33%, FEAHIRGIIE Megaskepasma erythrochlamys |
PGB} Tibouchina semidecandra . AAE Hibiscus syriacus . JHEAE Ixora chinensis 555 WM-FEA . /INF
REEARTE 14, HIb 24.56%, WERHE/NEE Ligustrum sinense ‘Variegatum’ . i H#4 Ficus deltoidea, 4>
8% Duranta erecta ‘Golden Leaves’; — —AFA 40 3 18 B, (51 31.58%, WNHLEEH Tagetes patula .
K Cosmos bipinnatus . K*=3% Pelargonium hortorum . {147 Dianthus chinensis %5 ; WAL TG M . BRAR
AWFFIE 6 Fh, 5 10.53%, U FE Heliconia metallica. 5 F|ffj Asclepias curassavica, H.Jk Asplenium
nidus 55, AIUL, 7N K €S B A SEAE ) IOWAE IR AN AR FIEAR R ., — AR T 5. BRR4E
FrEfis i, AR,

B2 I MERRAEEESRS
Fig. 2 Photos of flower borders in Guangzhou Development Park
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23 ZAETFMITERRE

MRIER 11 PACEAE, WA RS 2 PR R

S=0.087 4 x C14+0.058 7 x C2+0.016 4 x C3+0.045 5 x C4+0.018 1 x C5+0.028 8 x C6+0.070 8 x C7+ 0.062 5
x C8+0.020 2 x C9+0.016 8 x C10+0.013 9 x C11+0.070 8 x C12+0.140 3 x C13+0.054 5 x C14+ 0.022 2 x C15
+0.059 1 x C16+0.024 0 x C17+0.052 2 x C18+0.021 2 x C19+0.008 6 x C20+0.017 6 x C21+0.0320 x C22+
0.058 2 x C23

WHEUA 2R BV EH RS, AT LA )M R A E 57 R (SRR R SRS ) AESRAE Y B ZE A T A S AR
NG (F12)e IR 12 R, oM RA RSy, A 3 FEA R MEE N HNE (1
H), AR 5.26%, R AREIAE . EUPTEREEPRRIIE A A 33 R EA RAFZEA N HIMME (1T
90), HEFERY 57.89%, FE WAL /N ARBEA, WL e Loropetalum chinense var. rubrum .
AR JEEAE . AR /NS . R MRASE s A 21 MR A TIPSR (T 0), i SR 36.84%, F25h
— AR, WAt Antirrhinum majus . TR PHRAAE Impatiens walleriana . 3 % Torenia fournieri 45,

® 12 BEEMHERER

Table 12 The scores and levels of comprehensive evaluation

P ﬁ’//% ﬂr‘ ey S CEl TS
No. Species Family Type 1% Level

1 J’45AE Megaskepasma erythrochlamys EHRR WA TE A 4.27 85 I
2 EVEEHFF Tibouchina semidecandra B PR WAL/ INTR A B THE A 4.13 83 I
3 JE#E Heliconia metallica 5 R AR} FRARAE T 399 80 I
4 ZAEMEAR Loropetalum chinense var. rubrum L2k MR} WAL WL/ INT AR B E AR 3.91 78 11
5 4 4ift Pachystachys lutea EHREH NAEHEAR 3.88 78 11
6 A Hibiscus syriacus HR2ERL WAL /INTE A BHE AR 3.86 77 11
7 FEAEWHSAE Ixora coccinea var. lutea PHER WAL/ NTR A Bl A 3.69 74 11
8 JEMRAE Ixora chinensis PEERL WAL /NTF A EHEA 3.60 72 11
9 WRIERIA Senna alata R WALHEAR 359 72 il
10 SR/ N Ligustrum sinense 'Variegatum' AR WL /INFR AR B HE AR 3.56 71 11
11 L2 Camellia japonica iyt AL/ N AR B AR 3.56 71 11
12 £IKHk Syzygium rehderianum He4 1R} S/ NFR A BT A 347 69 II
13 JFAE Tabernaemontana divaricata SRR WAL TEA 3.45 69 11
14 WMH Ficus deltoidea e WA SHEA 344 69 11
15 FIfl Asclepias curassavica o EERL TEARTETT 3.38 68 11
16 EWEE T2 Melaleuca bracteata BEA et WL /INT A B AR 3.37 67 11
17  AEMHa1L12% Alpinia zerumbet ‘ Variegata’ LR} W BRAR A6 S 3.36 67 11
18 4 EGER Duranta erecta ‘Golden Leaves’  h#F iR} S /N AR B REA 336 67 il
19 'HEk Nephrolepis cordifolia B R WA AR AE T 335 67 I
20 EM44E Mussaenda pubescens PEEE WLAETEA 3.33 67 11
21 WFEPBH Senna bicapsularis oRH WAL/ INTR A B THE A 3.31 66 11
22 SeMFAE Bougainvillea glabra SORFIR NRAEHEAR 331 66 11
23 KAEHEHE Begoniax benariensis i FF AR RS 330 66 1I
24 WAL Allamanda cathartica JeAT R WAETE A 3.27 65 11
25  TE4HE Ficus microcarpa 'Golden Leaves' By N TR A B A 327 65 11
26 ZL4%H Mussaenda erythrophylla PHELR} NAETHEA 322 64 11
27 HiR Asplenium nidus N WL T AR AL T 3.20 64 11
28 BRI Acacia podalyriifolia Gk SR /N AR Bl E AR 3.18 64 I
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s ﬁ’z *4. Y S CEl T4
No. Species Family Type 1% Level
29 KFE Cordyline fruticosa aaR PUNRHYN 3.14 63 11
30  MyiF4AE Mussaenda hybrida 'Alicia’ G WRAETHE A 3.12 62 11
31 ENAEE Cordyline fruticosa 'Amabilis' HAEF JULIRHZN 3.10 62 II
32 &t Impatiens cyathiflora R WAL HEA 3.10 62 11
33 BEMHA Ficus pandurata By L IH-HE A 3.08 62 11
34 /NEFE Heliconia psittacorum var. rhizomatosa 2 FEFR) BRARAEST 3.07 61 1I
35 XTI Acer palmatum Bk WL /INFR AR 3.03 61 I
36 %44 Crossostephium chinensis R W —AEA AR S FEOIH AR 3.02 60 11
37  EEMIWEY] Jatropha integerrima PN WAL A 297 59 I
38  FHAJii Petunia hybrida Pl —AEAEAET 295 59 I
39 fLAERT Tagetes patula R —AEA AR 2.92 58 111
40 AR Codiaeum variegatum KR S /N TR A T A 2.92 58 11
41 —EBLT Salvia splendens JEIER —AEAEAETT 292 58 11
42 IR Tarenaya hassleriana ARk — AT 2.83 57 11
43 WAL RUR T Salvia farinacea BIERE —AEEAETT 2.81 56 I
44  FHRAE Angelonia angustifolia iRt —ARAE T 2.79 56 111
45 4A0E Antirrhinum majus B AR AR 277 55 I
46  KH Argyranthemum frutescens oy AR BORAETEA 277 55 111
47  FIEHNN4VE Codiaeum variegatum var. pictum KA WLHHE A 271 54 11
48  FKIE Cosmos bipinnatus BBk —AEA AT 2.64 53 11
49  RAFE Pelargonium hortorum Lf)fgtl%il_,é‘j TAEAAEST 2.63 53 1
50 T HZL Gomphrena globosa TRk — AT 258 52 11
51 4% Dianthus chinensis At TARIEAEST 257 51 1l
52 DUZERKIEF%E Begonia cucullata Bt R} TAEME AR 256 51 I
53 %5EK Hydrangea macrophylla ZEBRE} WAEHEAR 252 50 I
54 =¥ Viola tricolor R AR 248 50 11
55  KFHAE Catharanthus roseus SRR — AT 2.48 50 11
56 HE i Torenia fournieri Z R — AR AR 2.46 49 111
57 HFHRUNAE Impatiens walleriana JRUIIAER —AEA AT 2.31 46 111

3 THit54it

TEARTER IR RGN Z SRR, R BB R R 22, 2 2538 R AR S
= R RS E B ISR, X IR P RS SCRIE A B ik R B, 57
BrE el R, BN M TS AORREHIMI A . SRS SCRITN B P S A R R 2 A E T
ATV IR 2 T B 250 L e eV T T, 0 1 S 7075 DB A6 B R B — FAR /2 1 P 75
PEROREY R MR (i ) 2805

KB R BRI . PGB PRI FEAE 3 iR T 1 90, R it 75 H 46
WY, (AR LOAMA . AHE . TR AR/ | BRSE 22 FEES R S ik 1T 2,
BIRT MR 5 R BT OB BRI, FTAES MAERS R e (s Gt | J5PHRIAE . B 8% 21 e
BERITEEM h SR S (IS0, 3SRV OB | /K AMLEE I P RO Z2 AT —
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FERHK, XUEARY) T2 — AR, SRR R, NIAEARUOH P A B, LAY 1E
LB, BRAIZAEEZ . ARUTH A RS BARAE R RO B3, (BARZAMER R4,
PO AR AT LS I E W A AE TR L ) X SERP AR AT Beap A B 25 . S AU SRS
AREREECUL . VR S A e A Bl 57 R AESSEAE I R SN T (EL, 55 SEBR FH S DU EEAARTT . (AT
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