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Abstract The western Sichuan subalpine region contains ornamental plant resources that promote high-altitude
city landscaping, restoration of industrialized areas, and landscape ecological restoration of native species.
Based on a literature review and field survey, this study considers plant ornamental value, ecological value, and
development value applicability and determines 17 evaluation indexes, to establish a hierarchical analysis method
(AHP) evaluation model to determine the plants that are most suitable for landscaping. A comprehensive evaluation
was carried out on 50 kinds of native woody plants in the region to categorize the value of woody plant products
into four grades, ranging from high to low value. The results showed that six species of Grade | plants (> 4.0) with
high utilization value, represented by Rhododendron Oreodoxa, had high ornamental and application value, and
could be developed and utilized as landscape plants even in high-altitude areas. Twenty-two species were Grade
Il plants (3.6-4.0), which can be moderately developed and applied as landscape plants in high altitude areas; and
11 species were grade Il (3.2-3.6) and grade IV (< 3.2). We suggest planting species in a small area and evaluating
their development and utilization value in due time. In conclusion, the six Grade | plants screened by the AHP
method can accurately reflect the application value of woody plants in subalpine areas and can be recommended
as a scientific reference for ecological restoration and selection of urban garden species in subalpine areas.
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Table 1 A structural model for comprehensive evaluation of ornamental plant resource utilization

SRR
Target (A)

T
Principal level (C)

RIKE
Bottom level (D)

fibrz
Factor level (P)

7% Leaf shape (P;)

{4, Leaf color (P,)

(3] Green period (Ps)
1¢ ] Flower shape (P,)
1€ Amount of flowers (Ps)

WE A

Ornamental value (C,)
DIACAITEZ s N K7/ B O R (N E
Landscape Evaluation System of
Subalpine Native Woody Plants (A)

1¢.t4 Flower color (Ps)
1¢ 1 Flowering (P;)
FH Fruit shape (Pg)
FA4 Fruit color (Pg)
W Fruiting (Pyo)

Dy, D,, ... D,

WIEIFRE Tree shape (Py)
5 Texture (Py,)

e A R YhiXE S Ease of reproduction (Pys)
Ecological adaptability AEBIK i PE Habitat dependence (P,)
(Cy) 545 4255 Altitude habitat (P;s)
FRANME ORI AL ¥ Degree of utilization (Pye)

Development value (C,)

Z M K AF 7 1 Locality and research value (P;;)
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Table 2 Evaluation criteria of ornamental plant resource utilization in the subalpine region of western Sichuan

HENZ(C) G 4Mi Score
Principal FECTO)r;Ig\ZI
level 5 3 1
WHH WY AR BT . SR, R ) ‘
Ornamental .y 2 hREGRED T B e (M2 B 46D I T J6 B AR . (T 3E )
value Lea/f ETE Leaves distinctly shaped (e.g. fan-  Characteristic leaf shape (leaf margin ~ No distinctive leaf shape (ordinary leaf
P shaped, palmate, etc., deeply lobed, with teeth, etc.) shape)
moderately lobed, or lobed)
- - NI LR, G S A (1
i ARt @ RS GG I EARIREE, WA Ju%lki;alies%a#ffi%s 1é[cﬁl ornamental
Leaf color Autumn, green, double or variegated Leaves green or dark green; evergreen value ’ P
P, S FARMAIIMES AL, opnr, motmie T840, RrF
LRt g A ) ] 5 5% Hu1fl Deciduous in winter; leaf
Green period Evergreen tSr1eanr11Iéer\rI1?)rr?t1'1ese' rljg;(ljegar\)/zrslocda??arﬁto period less than 8 months; the dead
the ground leaves can not cover the ground
, K (F£25> 10 cm) B AFAE 84 5% - e
1 fEX TE RS TR
Flower shape hg\:g;éﬂower stem > 10 cm) or neat Large or peculiar flowers Nondescript flowers
. FFEAED, TEABAE T B>, S Anfig,
JL
I PNy L S I v A ¥ ;
Amount o Flowers are large, and flowers or p Flowering less, less flowers or
flowers inflorescences are closely arranged At _or e clt arranged inflorescences, sparse distribution; the
sparsely; the overall effect is good overall effect is general
Tt A Bk, SO BELL ik 3, AR B (O — M R AL TE R (0 o7 WK B 5k
Flower color Colorful and with fragrance, or Colorful, no fragrance or general color  No characteristic color, no fragrance
stripes, color patches with fragrance or peculiar smell
e WK (>60d) e (30-60 d) 1e%E (<30 d)
Flowering Long flowering period (> 60 d) Longer flowering period (30-60 d) Short flowering period (< 30 d)
; RS R E A RIS KA A ” :
R o ; : 2N NAS S RN GIUN
: Peculiar shape, or large or abundant Peculiar shape or large and attractive g :
Fruit shape fruits inflorescence Unattractive shape and size
BT, SEAL, iR, WAL EE SR (0 B VR, WEAL, VR, WRPUAERS (0 REUR Gk G I RATBE
%@‘ E@‘ ) A . Green yellow, green white, brown
Fruit color Bright colors or different colors such as Dark colors such as dark red, light red, el on Soeicd
bright red, golden yellow, orange, etc.  light yellow or black, purple, etc. Y P
4 Fruitin LANFEH R >90 D R (30-60 dD HIH (<30 d)
> 9 Wintertime or fruiting time (> 90d)  Fruiting stage (30-60 d) Fruiting stage (< 30 d)
Wby POTAPREUHIMEE. BRI A M H R B R A B R BT A B b
Tre; sha/e Stretched branches or luxuriant Luxuriant branches and leaves or Sparse and unornamented branches
p leaves, ornamental branch color ornamental branches and leaves
B B R 5 il 5 S
. BRI 5iE MRS 85 30iE BrA A, £
it Texture Smooth and approachable Hairy and approachable lants ggi?gggﬁ with thorns, and not easy to
EAERNE ETHMES) 5y _ A8 T 2 R B R e
Ecological Ease of ﬁ%gfféﬁ %Zﬁgtitre T, gnl ﬁ%ﬁﬁvfﬁ Errealee Low survival rate or reproductive
adaptability reproduction y way P Y Y P difficulties
< NN st PR T 5 T 98, i S
BEEERE BT AL JIE SURRET RO, F R B Bk o s B SR i
. AT W AR TR, AT i H e, Zslamt AR o L
BSRE TSRS R I B2 4 LR 2 3 5 Ebor resiste?nce to infertility, drought
(€D Good resistance to infertility, General resistance to infertility, drought, .~ o2 C " S - g‘sts- m%in’l
Habitat drought, cold, disease and insect cold, disease and insect pests and other distr’ibuted in hiah altitudgareés and Yy
dependence pests; not specially dependent on aspects; adapted to the local urban and difficult to ada fqto the local urban and
the habitat; can be directly in the rural environment after introduced and rural environm%nt after introduced and
local urban and rural cultivation bred bred
Y H P Jo. Bl = N 3
Nitude.  Wide aliude ditriouton from 1000 #42-4571000-3000 m A E3 000 i) |
[T m to 4000 m Altitudes range from 1000 m to 3000 m Distributed only over 3 000 m of altitude
TFRANME CARATRE  FARA ARSI R FIRT, 044 BEARAR bk bR LD, ARSGAR BAUA Ll —p R
Development Degree of Not introduced and used into INH%I8% Less used in gardens, only %j%ﬁﬂ?g%}’;’gﬂgm
value utilization gardens; with very low visibility professional knowledge Y 9

FLAT 5 v L b XS0 | TR A A
SAMERME A BA &L X T7 R 0, A X S P AR MRHTNE, (BRI A0 &) 2 04, ToRs R BTN (E
{8 Locality #:i/> With great scientific value to study the ~ Widely distributed in various places
and research With subalpine local characteristics, climatic, geographical and vegetation  and no special scientific research
value and less distribution areas changes in subalpine regions; also value

exists in other regions
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Table 4 Total ordering of factor layer (P) against target layer (A)

3 FIMTIERE R S TR EE

Table 3 Judgment matrix and weight value of each index
RtV Pl Iv:Els

Model hierarchy Judgment matrix

A W, Amax  —BUPELLMHI Consistent ratio
A—C C, 0.4000 3.0000 0.0000
C, 0.4000
C, 0.2000
C, W, Amax  —SUPELLHI Consistent ratio
P, 0.0587 13.2224 0.0722
P, 0.1836
P, 0.0704
P, 0.1508
P 0.1102
C—P P,  0.1709
P, 0.1284
P;  0.0224
Py,  0.0298
P, 0.0294
P 0.0240
P, 0.0216
C, W, Amax -F 1 He 7l Consistent ratio
Co—P P,;;  0.5390 3.0092 0.0089
? P, 0.2973
P,s; 0.1638
C; 4 Amax  —BUMELLA] Consistent ratio
C,—P P, 0.3333 2.0000 0.0000
P, 0.6667

VEFEGEAR IR PE BT 70 RE. Nk, FEARPEM A SRS, 2+ 1k
FARFMNAE (P AN (P, SREERE (£4) .
3.2 ZEITFMER

WNFREFT 7R, 38 I ) 0 W R e DA R 25 % TR AL L 0 5
VEISOFME i1l 2 HAHY AT 45 54T 00, L5 51T 4015 2.6-
4.3 J8], AR VR4 45 ok BRI R A0 1 NI V44N
7%,

A (> 4.0) L6, Z IS HEAE Y FANE AN S A
B, LT AR A TR X bR SR R A AT TR R R
NZHEY) (3.6-4.0) FL22Fh, % FSFFAEY) W E AN (A AR H A (E
B, Ho o BT 1A 1 J5 TR 0T RE A2 350 43 VP A PR bR 13 2 s
R TEARTE Sy, I RANMEF £ LR 5 BREE. INEY)

(3.2-3.6) MV (< 3.2) Y115, XA 2K B
SN EARL AN E SR E— BRI, SR IR R A 4 I

HE BLE ez B SR AL E
Principal level (C) Weight (WC)) Factor level (P) Weight (WPi)  Total sort weight (W)

7% Leaf shape (P;) 0.0587 0.0235

{4, Leaf color (P,) 0.1836 0.0734

£t Green period (Ps) 0.0704 0.0282

1tJ% Flower shape (P,) 0.1508 0.0603

e 1t Amount of flowers (Ps) 0.1102 0.0441
é})hrj:la%{eantal value (C;) 0.4000 1et5 Flower color (Ps) 0.1709 0.0683
! ' 1£ 3 Flowering (P;) 0.1284 0.0514

H3% Fruit shape (Py) 0.0224 0.0089

H5, Fruit color (Ps) 0.0298 0.0119

1 Fruiting (Pyo) 0.0294 0.0118

WK Tree shape (Py;) 0.0240 0.0096

Jiiith Texture (Py,) 0.0216 0.0086

o ASSE R I S Ease of reproduction (P;3) 0.5390 0.2156
Ec}?logical adaptability (C,) 0.4000 AEBI K P Habitat dependence (Py,) 0.2973 0.1189
Wk A2 85 Altitude habitat (P;s) 0.1638 0.0655

FERANME 0.2000 CF L Degree of utilization (Pye) 0.3333 0.0667
Development value (C,) ' 2+ KM 8 Locality and research value (P,;) 0.6667 0.1333
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Table 5 Comprehensive evaluation and grade of subalpine native
woody plant landscape

FPi b A

I GAWNE g

Ran- Chi : i 7
1 UobAtES Rhododendron oreodoxa 4.3180 |
2 =mAJ)LE Berchemia yunnanensis 4.0668 |
3 EMIEHR Rosa mairei 4.0592 |
4 EHIBEAL Lyonia villosa 4.0546 |
5 /INER%E Aster albescens 4.0520 |
6 kM ylEF  Excoecaria acerifolia 4.0104 |
7 HlEEM Potentilla glabra 3.9964 Il
8 WAL/KAMIKE  Myricaria bracteata 3.9846 Il
9 E{EELE  Clematis potaninii 3.9764 Il
10 JRIEFLRY Rhododendron flavidum 3.9564 Il
11 IR Clematis akebioi 3.9312 I
12 RE 4L Caragana jubata 3.9178 Il
13 g ER A Rumex hastatus 3.8670 Il
14 k2R Clematis gracilifolia 3.8512 Il
15 4 Dregea sinensis 3.8264 Il
16 w53 % Rosa omeiensis 3.7904 Il
17 Afle Sophora davidii 3.7730 Il
18 Hi#/KHK;  Myricaria squamosa 3.7610 Il
19 KA Rhododendron decorum 3.7502 Il
20 WpfeZ5EkiE  Clematis montana 3.7372 I
21 AJLFE Berchemia sinica 3.6692 Il
22 LIEEFEES Rhododendron rubiginosum 3.6644 Il
23 Ik Rosa sikangensis 3.6458 Il
24 HRIMELSE  Clematis delavayi 3.6430 Il
25 fHEMHT Cotoneaster adpressus 3.6232 I
26 M1E454k%5  Spiraea japonica 3.6206 Il

27 URITALES Rhododendron hunnewellianum 3.6112 Il
28  [HMitkRY Rhododendron souliei 3.6111 Il
29 BEEAES Rhododendron phaeochrysum 3.4830 1]l
30 FEHqk Jasminum officinale 3.4704 1]
31 /NI F Cotoneaster microphyllus 3.4684 11l
32 =YL Caragana sinica 3.4650 1]
33 ZfhAY Rhododendron polylepis 3.4508 11l
34 LFEM Potentilla fruticosa 3.4490 1]
35 & EHL#E Clematis chrysocoma 3.4172 1]l
36 ZLEAAYE  Opuntia ficusindica 3.4008 1]
37 Rk Pyracantha angustifolia 3.2646 1]
38 I Hippophae thibetana 3.2288 11l
39 “PEAHTF Cotoneaster horizontalis 3.2278 1]
40 EREE Ephedra minuta 3.1756 v
41 EMNBEAH  Sorbaria arborea 3.1722 v
42 KHIZXEET  Ribes alpestre 3.1518 v
43 AL Elsholtzia fruticosa 3.1472 IV
44 HpE Hippophae rhamnoides 3.0918 v
45 N EEHAE  Sibiraea angustata 3.0888 \Y]
46 #MF#&  Chelonopsis souliei 3.0822 v
47 —(u4X%)L  Caragana bicolor 2.8460 [\
48  SEANHLEY Rhododendron calophytum 2.7938 v
49 JI|Fi#Ey )L Caragana erinacea Kom. 2.7886 vV
50 “intiEfE K Piptanthus tomentosus 2.6420 \Y

3.3 LM EES

| A 25 G VR 3 1E4.0LL | (GRE) , MAEZSIE R PEAI
TPROMERTE, SR 7 T %5 H B AT AR W
VAT, AEE K A BE P PR R (B, Hp
UN Bk 3 SR GRS SNY S N TR = P

Wi 2 v R T X [T PR SR A 3 P SR, LTV AR N IR
b [X Bl bR AR 0 kAT TR R

MEEE B KA, BilJeH Y (Rhododendron oreo-
doxa ) 137 1E4.3LL I, HAR5FI{5 ) 7E4.0-4.1210]. 276G
PEAN 590 d B L Y AL RS A AL RS AL RHAL BY B R B — AN,
SRERBUNE AR, fEAEZSIERYE R AT, fif 2E. i 200,
FF4 5 B J i A e S5 1R P2 B |, e, 7
B IRK WAL (4-6) 2 w5 A 8 1) = ZAR L 7EHFR
M b, FERYAE 8 AR i it FRORH PP A I SR TR 7 DA %
IR B VE R RO B R, B s, — e FE R PARER A
JIPE R S0 Bhah, mifg o R B JE A AR R 25 £,
AL AR S 1 5 O A T L SR R A, R S B S R
PR M 1200t s L b B A& BV A SO A R A il
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/N5 Aster albescens

Bt 914 Excoecaria acerifolia

B  IRFE 2 EARAEY (BARkREFEEYEIEE: http://ppbc.iplant.cn/) .
Fig. 1 Class | wild native woody plants (quoted from the Plant Photo Bank of China: http://ppbc.iplant.cn/).
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