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The Study on Screening and Application of 10 Shade-tolerant Native
Plants in Different Light Environments
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Abstract

With the rapid expansion of urbanization, the prevalence of shaded areas within urban green spaces (such as those under building
and forest shadows) has increased. Traditional sun-loving plants struggle to adapt to these low-light conditions, resulting in low
green coverage rates and monotonous landscapes. Shade-tolerant native plants, owing to their capacity to thrive in low-light envi-
ronments and their low maintenance costs and significant ecological functions, have emerged as a pivotal resource for addressing
the challenges of greening shaded urban areas. In response to the three everyday shaded environments in Chengdu, this study used
10 shade-tolerant indigenous plants to observe their growth over 4 months. Through three different shading treatments, the growth
performance of these plants in Chengdu was evaluated and screened to identify suitable shade-tolerant native plant materials for
various light conditions. The findings indicate that all 10 plant species are recommended for application in 20% light environments.
The other nine species, except Astilbe Chinensis, are recommended for application in 10% light environments. There are four
plants: Agrimonia pilosa, Pachysandra terminalis, Saxifraga stolonifera, and Asarum splendens recommended for application in 5%
light environments. /ncarvillea argute and Anemone hupehensis are recommended in full sunlight.

Keywords

shade tolerance; indigenous plant; Chengdu region; landscaping plant; analytic hierarchy process; shaded environment; landscape
application; light intensity
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Fig. 2 10 Shade-tolerant native plants

45
40
3 — g
30

J§ B e W—
I T TR
K —a— PHER
0 ‘ ‘ - ‘ L —e— R
6 7H  sA 9H  10A
At \

E1 2022%F6-107 Rt TURE WL

Fig. 1 Temperature variation curve at the experimental site from June to October 2022
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Tab. 1 Information of introduced plants

RS siEY TR HT% & B RERE
No. Introduced plant  Life form Latin name Familia Genus Source

1 TER SR R Pachysandra terminalis — #15FF  HERE JB it
2 HHA AR Astilbe chinensis FEHRR  FEHidR it
3 o R R Agrimonia pilosa TR kR T
4 Hhkamer R Asarum splendens LR dieEE el
5 WELE HEAR Incarvillea arguta ES e e BT
6 PNz LN Persicaria capitata =5 B AR
7 EART i R Anemone hupehensis BEFR HERRE A
8 | HEA Dichroa febrifuga FEAER  WR B
9 S LN Ajuga ciliata =517 BEB
10 FETL KA Saxifraga stolonifera  FEHEF}  EHRE BAB

®2 NERAIEBEM

Tab. 2 Lighting treatment conditions

SN 2] JEHRSRE / 3 Lx AIBSEHSCERORE / EIMCRRRE /%
Experimental group Light intensity Treatment light intensity/Outdoor light intensity
xof fEZH, 8.83 100
AbFR 1 1.80 20
A 2 0.88 10
AbEE 3 0.44 5
R3 LGZEIFNMER
Tab. 3 The comprehensive evaluation model
BirE ENE it Ei=Taisu
Target layer Rule layer Index layer Indicator description

MHECR (C1)

MHHEE (BI)

AL, B SRR R, R/, TR
TS QSRS TR

P MF S B S T4 L
10 Flifi Sz PR (C3) TERREE AN MR A
EARDERT  ARFetk (B2)  dliEsdKm (C4) RIS R e R A K
PEA i Al (C5)  TERIG IR BRA K S TR AR
B3 (Co) AHESS FIAASBTIER
AR (B3) b (C7) FER—FR LT, fdlise ik, i, 7%
JLIZ
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Tab. 4 Results of the weighting of evaluation system indicators

NS ENERE Tt BLANE HEF
Rule layer Weight Indicator Index weight Sort
Cl1 0.218 2
B1 0.327
C2 0.109 5
C3 0.065 6
B2 0.26 C4 0.065 6
C5 0.13 4
C6 0.275 1
B3 0413
C7 0.138 3
5 IERTatAE
Tab. 5 Indicator rating criteria
- %31
R Cevel
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1 % %
1 o T ROWRIR T R TERAR, BF b AR ALK
REEMRE T vk WHECR % WY
R R oS BRI R AT ) ] e
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FRMEERGRE  ropor e o o e ot
O ‘ ERMEEE AR IR 5 Akl
tooo WREERML AL UaRrennt SRR LR
HPRAE KRR, 76 A RoRDE— R, FAPRRET o
> © BETHIER G rtaopey  MRCHIEES
6 C6 100% = 70%, < 100% =0, < 70%
e e P RGBT AP 2. Pl
e L I T

hEFEHG
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AT IR R AT
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TR L AT
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2ERES
21 AR EIME X T AR AR
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REMEYFEESA0, Bk, X4F
1By, WRIERREEN S, BNEESL
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R100%, ANIE31FTERS0%. £ HBEER
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B, ANE1FEER100%, ANER273E260%,
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SBEMARUR, BAEKREARKHANER
JERRE20% M. BWAAEIAANE
2T TFIEEA100%, AIE3H20%, XfERA
A0, BAKREARFHANEEAREBE
F920% ~ 10% S T, EXSIEE MR AN
ShARER R LR S ARt WLEAE
MR, 2, NERAESHT, FERIO%UL,
MIEANESRIRE, FEEA10%, BRE
X9BIEIRIE R 3R,
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Fig. 3 Plant height growth and canopy spread growth of Pachysandra terminalis under different light

B4 FREAREEHESEMSSBIRER

Fig. 4 Plant height growth and canopy spread growth of Ajuga ciliata under different light intensities
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Fig. 5 Plant height growth and canopy spread growth of Saxifragastolonifera under different light intensities
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Fig. 6 Plant height growth and canopy spread growth of Asarumsplendens under different light intensities

ERNRAERAEIRLT, BEIELE
TR ERBCIBEAIEK, BRUTE
£, ANE32RREMENES, BRENT
£E, FENEZE, NEIEREISEE
RTHAANIE, HfAERRxRAIN A E
BRANTEE. FlkeiiE, WRASL



10MTRA S HABYMITER R ERING TBOTRETIN ARAT | 12idiE

FE#k / 2026 4 /55 43% /55 0113

18.00
16.00 ah
ah - aA ELY
L ah
14.00 A
12.00 aA T
d mmd 7 ok § IR
B a0 4 m i LE ikiEz
5 600 - japlE ] Pl R
400 CEagLE | @ A1 B
200
000 - - .
78 88
g [RBlis k] E [REIEES)
‘% [SBligih) % [SpliEES]
; = 2hiEs 3 EEIEEEY
oEagict) =3 BB

E7 FEOREELEE a5 EIRERK

Fig. 7 Plant height growth and canopy spread growth of Persicariacapitata under different light intensities
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Fig. 8 Plant height growth and canopy spread growth of Agrimonia pilosa under different light intensities

BINHEERREMIsERUREE (
4), AE254EIBIRE BA2RKE
%, WEAEZERZENWAEE HEIT
BEER D, AEAEZ B ERAEH
ERTHEMAE, FEI0FMEIEERTH
fbAbIE, RENIME (405%) SiEEH RS

7 8
50 %0
20 S - aA - A a
dl
D o LaaT [T bal“Tha ba|ba aAT a aA®l
LLy a_f\ bA GTHT '|'
aa® TT abB . 60 1 s i
E 20 Ty TA3E0 = ohbiEr S @ 4 ! [RpIES]
iz I @Rz 49 | A1
# 20 7 & #*€
el 30 [upISEES
m 4L B 0 - = #BA
0 1
o LE = o | | .
1] 78 2H 6H 7R sA sA 108
Ak
110
120
100
£ PR £ a0 J oAb
S 3
1= SRS [ = A1
R =Rl R ® 0 4 ERE ]
=R 2 = 3 RE
o |
9 10

E9 FEFRREITRBEEESBIRER

Fig. 9 Plant height growth and canopy spread growth of Anemonehupehensis under different light intensities
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Fig. 10 Plant height growth and canopy spread growth of Incarvilleaarguta under different light intensities
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Fig. 11 Plant height growth and canopy spread growth of Astilbechinensis under different light intensities

E12 FEREER LGeSERER

Fig. 12 Plant height growth and canopy spread growth of Dichroafebrifuga under different light intensities
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Tab. 6 Survival rates of 10 shade-tolerant native plants in different light environments

GUILEES 4032 1/% 4038 2/% 4038 3/% S FRLE /%
Plant species Treatment group1  Treatment group2  Treatment group3 Control group
Jo A 100 100 100 30
FI kLA 100 90 70 70
i[RI &2 S 100 90 100 0
i 90 100 70 90
kb3 100 100 80 70
il 100 100 20
e 100 60 10
JEH 90 100 100
Pk TE 100 90 10 100
IR 100 100 100 0
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K7 AEFBEET10HEMNEE TS
Tab. 7 Effect of shading on appearance scores of ten plants
Q18 LERZEHES ZEED ER
Treatment group Plant species Comprehensive score Level
YA 4.87 I
WLE 4.87 I
# il 4.87 I
H IR 4.74 I
AL 1 HTALBALTE 4472 I
TR 4.342 I
TR BE R 4.254 1
T 4.19 I
SAESE 4.074 I
JEHRE 4.06 I
ShAbsE 4.87 I
YA 4.87 I
1 4.87 I
e, 4.74 I
REFE 2 THRALE 4.61 I
AN 4.472 I
FT kL AL 4.45 I
TiAEA e R 4.19 I
PiLE 3.457 i
T 2.756 I
TiAEA R 4.74 I
H Ik AE 4.61 i
e H 420 i
T 3.68 I
1 2.732 I
ALHE 3 3L4p3E 2.346 I
il 2.346 I
FIkmiAEAE 2.346 it
VT 1.784 m
M-LTE 1.268 m
M-LTE 4.732 I
kb AL 3.13 1
e 2.724 m
Jo o 2.522 m
g ;k?@ﬁ 2.246 m
B RAIRE 1 I
AT 1 m
AN 1 i
TiAEEE R 1 m
L 1 m
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