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Evaluation of the Landscape Quality of Aromatic Plants in Winter and
Spring in Kunming Botanical Garden
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Abstract

A botanical garden is an essential place for protecting and displaying plant diversity, and an aromatic plant landscape has become
a key element in enhancing the attractiveness of a botanical garden due to its unique sensory experience and ecological value. The
winter and spring aromatic plant landscapes of Kunming Botanical Garden were evaluated using the Scenic Beauty Estimation
and Semantic Differential method, which screened and analyzed key factors affecting Scenic Beauty Estimation and established
a winter and spring aromatic plant landscape Scenic Beauty Estimation model for Kunming Botanical Garden. The results show
that the Scenic Beauty Estimation of aromatic plant landscape in Kunming Botanical Garden in winter is mainly affected by the
richness of plant colours and growth potential, the reasonableness of plant matching and the spatial atmosphere; In contrast, in
spring, it is mainly affected by the harmony of plant colours and growth potential, the naturalness of the landscape and the rea-
sonableness of the spatial design, and the Scenic Beauty Estimation of aromatic plants in different seasons is dominated by dif-
ferent factors, which reflects the influence of seasonal changes on the evaluation of landscapes. This study developed a model to
evaluate the aesthetics of aromatic plant landscapes, providing a decision-making framework for assessing their aesthetics. This
model will inform the collaborative design of aromatic plant landscape aesthetics, enabling informed decision-making.
Keywords

Scenic Beauty Estimation; Semantic Differentia; aromatic plants landscape; Kunming Botanical Garden; seasonal variation;

landscape evaluation factor
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Fig. 2 Statistics of different types of aromatic plants in Kunming Botanical Garden
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Tab. 1 Evaluation indicators of landscape elements
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Tab. 3 Scoring of the degree of beauty of different landscapes

BHGH  HHES e smgy  SOEME AHGHE
Vertical Sample plot Composition of Ian’t communities Fragrance c;)m osition SBE Sample
structure number P P 9 P value plot ranking

WAz (Taxodium ascendens) (RH) + kA% (Metasequoia glyptostroboides) (LE, RH) +

7K# (Glyptostrobus pensilis) (RH) + Hulli#% (Taxodium ‘Zhongshanshan’) (LE) + Ffjl RH50%; LE33%;

(Salix babylonica) + (AMER (Fraxinus chinensis) + RUE222% (Yucca gloriosa) + Bl (Iris FL17%
tectorum) (FL)

El =242 (Cephalotaxus fortunei) + PEERAHA (Cupressus torulosa) (RH) + T-SLH14%
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0/ . 0,
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ventii) + ARk (Carya sinensis) (RH) + IWZk (Camellia japonica) (FL, LE) + 55k RH20% ’
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violaceus) + 45l 5% (Agave americana)
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(Yulania liliiflora) (FL) + RUZYT (Bambusa multiplex) + F{E 5501 (Wisteria sinensis) FL40% ’
1 BT (Acer palmatum) (LE) + HIRHE (Acer yangbiense) (LE) +/\fd:lk (Fatsia | pooo. CFL50%:  -0.16 24

Japonica) + EEW/NEE + LLTEMEAR (FL) + BRJB¥E (Salvia japonica) (FL)
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Vertical ~ Sample plot c iy y i, SBE Sample
omposition of plant communities Fragrance composition )
structure number value plot ranking
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17 (Cercidiphyllum japonicum) + EE#E (FL, LE) + 4Btk (Quercus variabilis) + 4348 FL80%; FR20% 0.01 16
(Ginkgo biloba) (LE) + f&36k + 41t (FL)

JUBL (Pyrus pashia) (FR)+ #8EEik (LE) + m2A8k (LE) + A2l (Pinus armandi) +

FR14%; RH14%;

20 FEFHM (Cupressus duclouxiana) (RH) + (Quercus franchetii) + [A1EI0HA (Paulownia LE43%. FL29% -0.04 17
Sortunei) + =GRS (LE) + $885#88 (Rhododendron>pulchrum) (FL) + 4474 (FL) o3 0
W (Melia azedarach) (FL) +%¢ (Catalpa ovata) (FL) + &5%38 (Dipteronia sinensis) (LE) +

p 224 (LE) + #RHHAE (Eriobotrya prinoides) (FR) + il (Vernicia fordii) + B, (FL) + FL62.5%; FR12.5%; 0.06 8

) JNHETC A (Sapindus delavayi) + ZEEEERE (FL) + =347 (Rotheca serrata) + &% LE25% ’
i (Michelia figo) (FL)

82K (LE) + JLE#EEHK (LE) + Zu3e 388tk (Liriodendronxsinoamericanum) (LE) +

4 FT2igs (FL) + IUFE2E (FL) + EEE2E (Yulania zenii) (FL) + 7141 (Nageia nagi) + LE43% FL57% 010 o

THWASE (Manglietia insignis) + £1AEIUTEE (Lirianthe delavayi ‘Rubra’) (FL) +4EH:
FHAR (Aucuba japonica)

=EGHEME (FL) + 2350 (Cercis chinensis) + 4 (Phoebe bournei) + & (LE) + &
7 #d (Firmiana simplex) (FL) + KFE¥ (Casuarina equisetifolia) + JEIH/RFEA (Alnus FL67%; LE33% -0.24 27
nepalensis) + T

A2 (Pseudotsuga sinensis) (LE) + B4\ (Pinus thunbergii) (RH) + 38848 (RH) + F

RH33%; LE50%;

23 FH# (LE) + =445k (Formanodendron doichangensis) + B (LE) + ¥fiiZ (FL) + 1 FLI7% -0.36 28
P
16 MM Eriobotrya henryi)+ ﬁZ‘I'[Eﬁ(Ph(.m:nia bédini?ri)(F L)+ LLASIE(FL)+ JIIZLYFR) FL67%, FR33% 049 .
+ 2448545 (Photinia loriformis)
14 B RO, (Acer cappadocicum) (LE) + ¥:Ad (Eucommia ulmoides) + ¥&H-4g (Acer coria- LES0%; FL50% 057 30

ceifolium) (LE) + 4885488 (Rhododendron>pulchrum) (FL) + BRILZL (FL) + % &k

kel + BEMA (Davidia involucrata) (FL) + KAEFE (Kniphofia uvaria) (FL) + Do
29 (Zantedeschia aethiopica) + B (Hemerocallis fulva) (FL) + =M (Trifolium rep- FL100% 0.34 4
ens) + KEERIHNEL (Gunnera manicata)

Tr—HL 30 Tt + Az (RH) + ZEdka (LE) + ALib + it (LE) + =5 (Phragmites australis) +  RH25%; LE50%; 031 5
1L (RH) + E%8 (Hosta plantaginea) (FL) FL25% ’
ZMH#t (Lindera communis) (LE) + =AY (LE) + #2 BAE + kit + 4% (Eucalyptus 0 o
2 robusta) + B2% (Cymbidium faberi) (FR) + 'S5k + Z4¢ FR33%; LE67% -0.18 2
21 FERAAA (RH) + F&FH (RH) + ik (RH) + Z=Eky (LE) + B bk LE25%; RH75% -0.11 22
FEAR WA (LE) + k3L (Sycopsis sinensis) (FL) + IhEE# (Exbucklandia populnea) (LE) o o
6 + £ (Rhodoleia championii) (LE) LE75%; FL25% -023 26
E: AAE VI AL Y3 N 5 B i, A A TARZE (Rhizome, RH) , % (Flower, FL) , »t (Leaf, LE) , & (Fruit, FR) ,
RITEEN (X,) BIHRBREHEVERS 445148 BN ERY. ENTRFNESE
N&BEN, FEEDEKE () 550 EREYES. EEFEEYSNES  EHESEHTONE, ZUAREESY
B (X)), ENTE, SahHENFES AR KENFEEDSUREFAT—EE>
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F4 £, EEMMASBERSRNERTMEFSDEESHERER
Tab. 4 Results of normality test between SBE values of evaluation samples and SD values of evaluation indexes of landscape elements in winter and spring
SBE &

el X X X% % X X% X X X,
A 0.000 0.501 0.518 0.593 0.518 0.513 0.522 0.578 0.504 0.570 0.547 0.544
HRZi% — BURRSEH 0.970 0969 0964 0981 0962 0937 0972 0960 0971 0946 0969 0974
B 0.536 0.503 0.384 0.855 0.346 0.075 0.599 0.311 0.565 0.131 0.503 0.644
A 0.000 0.257 0.304 0.263 0.263 0.295 0.268 0.313 0.254 0.284 0.272 0.305
Bk — BURRSS R 0.950 0.951 0.981 0.981 0.979 0.987 0.980 0.921 0.972 0.970 0.948 0.960
B 0.167 0.180 0.858 0.862 0.798 0.967 0.824 0.028 0.609 0.541 0.146 0.302
5 %, ¥ SBEESEMEXRTMNIER L .

* EFTMEARSBEES SNERTMIEMERX LR AR AT 2. M A SIS

Tab. 5 Results of correlation between SBE values of evaluation samples in winter and spring and

evaluation index values of landscape elements

D SNBRIER

SD Landscape element indicator

Spearman’s correlation coefficient

HRREBERRK

Scenic beauty

ERE

CREEE 0.674%*

RIS 0.620%*

HE R 0.769%*

L AP0 P T AR 0.441%

FE AT 2 Ak 0.693%*

X T W B A L 0.700%*

SO A S 0.573%*

SO S| B 0.752%*

23[R Bl & 0.476%*

2[Rl A B 0.698%*

23 (15 Fl 0.797**

BRERE 0.316

R A 0.688%*

R 0.265

L P P T R -0.033

TPl 2 A 0.166

HZF 44 W A Pk 0.418*

SO A SR 0.709%*

SRS 0.406*

73] Bl A B 0.294

23 (A A 0.418*

235 [l 55 Fl 0.536%*

& AT p <005, #x £awp <001, RARI|hALEMLEGRE,

F—E—ERSTHIAE>TFT—ER, X T EPEYEESESESEEIMEM.
T‘ﬁé&éﬁﬂ&%ﬁ@ SHAERNEE, B EYEKE SUBERAMAMZENIR TR,
1%_—569%:0 RIESEEYSININERE ZFNEYEKSE. 5E. BXFER

TTEEREDTHNEM DIEBEYVERS
ERBEEW, TEEFEERERSIINT
[BSE, MiREFSTEESIAZARFL,
DU e FERE. £ETEYNEITE
WHME SRR SER B R RAE R e
=E EREYELSESSEEISINN
WREFRBUR 5 S E T HIHEIRI T

41 BEESEERNSW
XEERERIP, BYEKS (X).
ZEFE (X,). BEFEFEE (). EYE
REEM (X,) REEVWER. £TEY
AKBTHRSEENEFKE—. MEEM
R FE (10165) EFEMTTARERET
B B MAREER MBI
FENENFESED, SEEmELRE
ERN— R E ERANE ST A,
mieA=EsAE (X,). B¥FEEX) &
B FEREY S L F VAR IR ECF TR
—4, EemEm AR, beamE" %
SENRF, BRBEYECEFEERE
FMESEYSNESE. EYREAEN

(X,) BB, BRSHEmmET”, B
REYET R SIERRTTEE. EIEE

amtesl, A
NEER),

LRMEEFETU (N=ZFF.
KiRFt = EELIMES B =H
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Tab. 6 Regression coefficients for winter and spring models

o y ﬂ%ﬁ&{t%\%& . ﬁ:ﬁﬂc%& . - #é&ﬁfﬁﬁ .
Modeling nstandardised coefficient ~ Standardised coefficient t Signiteance Covariance statistics
B FREER Beta rE VIF
(&) -1.196 0.125 9.564 < 0.001
e 0.394 0.172 0.246 2.284 0.031 0.601 1.665
2T MK 0738 0.256 0.319 2.882 0.008 0.566 1.766
T e A B 0.502 0.233 0.245 2.159 0.041 0.541 1.847
23|57l 0.550 0.202 0.317 2716 0.012 0.511 1.956
(&) -0.360 0.088 -4.093 < 0.001
RS 0.531 0.252 0.346 2.104 0.046 0.561 1787
L7 A -0.441 0.350 -0.190 -1.260 0.219 0.666 1.502
S SR 0733 0.274 0.467 2675 0.013 0.498 2.008
ZE MR A 0.315 0.236 0.214 1.338 0.193 0.590 1.694

RE. SN ZFRTDBE—EHRIEY)
FRF—ENEKS Bt amReE,
HEEEPEEAERY, MIERRENTRE
St

4.2 EEEREEBINH
BEEREEAD, BB (X).
BYEKSE ()., SUEARM (). =@
BWITHREN (X,) BEEYMER. FFE
VEXERFRENNEREHL SIEER
TRAMBARRE S MER, BfREAE
PIES TGN Y R S RIS LRk
", BOAAEESHER RIS (X,)
BHEEE. RAOTHLFRUBIL. T
BISBENEE. EYEKS (X) BidH
MEFR. ERPEE R ISIES, S0
BAME (X)) RBAASXME MEFRER
T REER TN PR EEAR T X MME
AR, BNEALFHRE, EERAHE
MASEAZEZE"; SETABLER
FMAEBN SRR AIEER, EERN
TR RIS, REMENTEERSH
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EAREY), ERTEAUNSISE, 'S
TEUNBRE, BABTRAESHERE
g%, DERTARE (X,) BRARAEE
. MBBEESIThREER .

AIXBEFEZEXBIMN

HEYRZNH, HEEDAEKMNEm
MethXZHEF. Fiih. HARRUE S
ERAFE, S—FEDEES MR
B DARIREHIRVR . EYAKS (X))
EELEZENNEIZOAT, H56%
EEE (X)), BEMIEME(X,). DE5E
X)) ZBEITEEM (X,). SUWERM
(X,) BHEWES(RH, FL. R, LE) Msh%s
i, HEBIETREREYESESUNZE
TEHEER, XFMENEYEK FS
BESEOAMARBRETEK, EYEKSE
FHR, EYESEEMEEENEKEN
EEMTEEMFELAE, FREFEEYN
TH. M ESFTE R,

BYSESNESMEVGIRIA, %
FPEXFEEX) AFS BEEDS

WAABYEER TR E R B, BAtER
SR EAMESRAMR RS ; BFIUSFAN
W) A, EEREVRREERE
YR, AR —AHERE, EHE
L, EIEYAE KRS SEENTERRT®
—SRBFNARM (%), ZERITEINE
ZELERE XM= ESE (X,) &
15, MRS (WSNERNTE) 5
BRI E T EGFER. SR IREE
PIEFSEEYNIR, LSRR OURS T
BYNECRE, B0 T ESYRNE
58, SBEYETSEEYNSREAS
HE, IR REYBI RS SR MEIL DT
RGBT, FEREASIRSHEHE
THEYNEELSK SEREMEEREE
SYFEEL, FEEEYETNESE MRS
FBEA, RAEEREIAE .
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