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Comprehensive appraisal of garden use value for ornamental Gramineae in Hefei

ZHAO Zhiyan, GAO Tongchun, LI Yinan, WU Jing, XIANG Cheng, LI Jie
(Department of Architecture and Landscape Design, Anhui Xinhua University, Hefei, Anhui 230088)

Abstract: To screen ornamental Gramineae species for application in Hefei, an analytical hierarchy process was used to
comprehensively evaluate the landscape value of 30 species of ornamental grasses for gardens in Hefei. Sixteen appraisal
indices were selected in terms of ornamental value and adaptability, and a multi-factor appraisal process was developed.
Inflorescence color, shape, heat and cold tolerance, plant type, plant height, and lodging resistance affect the ornamental
value of grasses in the flower beds of Hefei. Results show that 11 species have a high application value (Grade I, overall
score J = 2.5), including mainly Cortaderia and Pennisetum species; 11 species have a relatively high application value
(Grade II, 2.0 < overall score J < 2.5), including Miscanthus, Eragrostis pilosa, Panicum glaucum, Panicum virgatum,
Calamagrostis epigeios, Andropogon virginicus, and Arundo donax; and eight species have an average application value
(Grade 111, overall score J < 2.0), including Nassella tenuissima, Festuca glauca, Arundo donax ‘Versicolor,” Imperata
cylindrical ‘Rubra,” Phalaris arundinacea, Cymbopogon citratus, Pennisetum purpureum, and Leymus arenarius ‘Blue

Dune’. This appraisal system objectively reflects the application value of ornamental grasses in flower beds in Hefei and
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provides a scientific basis for the selection, promotion, and application of ornamental grasses in Hefei and similar climate

Zones.

Keywords: Gramineae; ornamental grasses; Hefei area; flower beds; analytical hierarchy process
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Table 1 Thirty species (including cultivars) of ornamental Gramineae species used in Hefei flower beds

G5 (LS RKH T] S K
No. Species Growing season | No. Species Growing season
- il iR D16 il R
Andropogon virginicus Warm season Miscanthus sinensis ‘Gracillimus’ Warm season
D2 FirT st D17 JRE T R
Arundo donax Warm season Miscanthus sinensis‘Morning Light’ Warm season
D3 FEm AT st D18 RPIE R
Arundo donax ‘Versicolor’ Warm season Miscanthus sinensis‘Silberfeder’ Warm season
D4 Wy it D19 T R
Calamagrostis epigeios Cool season Miscanthus sinensis‘Variegatus’ Warm season
D5 AN e D20 b BEAL T R
Chasmanthium latifolium Warm season Muhlenbergia capillaris Warm season
D6 T e D31 oYU SE) it
Cortaderia selloana Warm season Nassella tenuissima Cool season
D7 R e D32 Wi &y
Cortaderia Selloana Pumila’ Warm season Panicum virgatum Warm season
DS TEM R i D23 FIGR R &y
Cortaderia Selloana ‘Silver Comet’ Warm season Pennisetum villosum Warm season
DY wx it D24 IR &y
Cymbopogon citratus Warm season Pennisetum alopecuroides‘Little Bunny’ Warm season
D10 I Ji5 i D25 RS &y
Eragrostis pilosa Warm season Pennisetum glaucum Warm season
D11 W it D26 E e &y
Festuca glauca Cool season Pennisetum orientale‘purple’ Warm season
DI2 A% 1fi i D37 IR it
Imperata cylindrical‘Rubra’ Warm season Pennisetum orientale‘Tall Tails’ Warm season
DI3 RIS it D38 KA JEAR e 5 it
Leymus arenarius‘Blue Dune’ Cool season Pennisetum setaceum 'Rubrum’ Warm season
D14 Yo B e IR 2 D29 EE R iR
Melinis nerviglumis Warm season Pennisetum purpureum Warm season
NRTTIEAS = - 7] < A5 T
D15 B et D30 BN R

Miscanthus sinensis ‘Zebrinus’

Warm season

Phalaris arundinacea

Cool season
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Objective level (A) Comprehensive appraisal on flower border value for gramineae ornamental grasses (A)
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Constraint level (C) Ornamental value(C1) Adaptability value(C2) Other value(C3)
fibr )= Pl .. P8 P9, ..., P14 P15, P16, P17

Index level (P)
I |
Py, FE I30FD R AR S 2
Scheme level (D) Gramineae ornamental grasses to be evaluated (D1, D2, D3, ..., D30)
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Figure 1 Comprehensive evaluation model of ornamental grasses for garden use
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Table 2 Results of judgment matrix and consistency test

B AR FrEdl B — A
Hierarchy model Normalized weight (AW) Consistency test
Cl C2 C3
MBS -
Ornamental value (C1) 1 36 1.988 Amax=3.095
TSR -
A-C Adaptability value (c2) 1313 0.905 CI=0.048
FoAt sk _
Other value (C3) /6 1/5 1 0.244 CR=0.082 <0.10
P1 P2 P3 P4 P5 P6 P7 P8
o Amax=8-363
Green period (P1) 1 6 1/5 13 14 172 1/9 1/8 0.182 max— 8-
PRI
Plant type (P2) 6 1 2 4 3 5 1/4 1/3 1.168 CI=0.052
P 5 12 1 3 2 4 1/5 1/4 0.801 CR=0.037<0.10
Plant height (P3) . . .
I
Leaf shape (P4) 3 1/4 173 1 12 2 1/7 1/6 0.365
Cl-P
"t & 4 13 12 2 1 3 1/6 1/5 0.541
Leaf color (P5) )
16
Flowering period (p6) 2 U5 U4 12 13 1 18 17 0.251
17,
Inflorescence color P7)  © 4 5 7 6 8 1 2 3.044
TERF AR
Inflorescence shape (P8) & 3 4 6 5 7 121 2.219
P8 P9 P10 P11 P12 P13
fii FE 1 -
Cold tolerance (P9) I 245 3 7 1.775 Jmax=6.219
fiif FAtk 3
Heat tolerance (P10) Y L WA 2574 CI=0.044
fii - 1 -
Drought resistance (P11) V4 15~ 1 2 A2 4 0.557 CR=0.035<0.10
C2-P .
iy 55 1 s 16 12 1 13 3 0.369
Flood tolerance (P12) ’
[EgUER L
Shade tolerance (P13) 7314 2 3 I3 0.851
B
Disease resistance (P14) b7 18 14 13 15 1 0.192
P14 P15 Pl6
Bl R -
Lodging resistance (P15) 1 35 1.946 Jmax=3-039
B ROR _
C3-p Coverage effect (P16) 73 1 3 0.790 C1=0.020
M s 131 0.320 CR=0.034<0.10

Invasiveness (P17)

MR TRER. RERER RHOREE. KA 208 3 70 W RCR G AR Y e AT B
JEREE . XY LN L O BRI T RS S| EPH R KA KRS
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Table 3 Weighting and ranking of each index in the compre-
hensive evaluation

HizZ  ZAREME) BisEME) SBEE 2857
Objective Constraint Index Total Total
level level (weight) (weight) weight  ranking

P1(0.022)  0.014 15
P2(0.136)  0.085 4
P3(0.096)  0.060 6
P4 (0.045)  0.028 10

C1(0.627)
P5(0.066)  0.041 8
P6 (0.031)  0.019 13
P7(0.350)  0.219 1
P8 (0.253)  0.159 2
A P9 (0.277)  0.081 5
P10 (0.404)  0.118 3
P11(0.091)  0.027 11
€2 (0.292)
P12(0.061)  0.018 14
P13(0.136)  0.040 9
P14(0.031)  0.009 16
P15(0.633)  0.051 7
C3(0.081)  P16(0.260)  0.021 12

P17 (0.106) 0.009 16
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Table 4 Scoring standards for evaluation indices

. - N
S8 H Score
Evaluation index 3 2 1
413 MG, Rt H DAL MR, S T8 A
253 W . . . . . .
Green period (P1) Everareen Deciduous with green period of more Deciduous with green period of less than
P & than 8 months 8 months
e Wk, B, B Sk, BRI, BOR MR ek MR
Plant type (P2) Clumped, compact, elegant, and upright umped, refatively compact, wi Loose, spindly, with poor effect
’ ’ ’ average effect ’ ’
— B B {\ = , % s N Mg RIS, il P AR > =
30-80cm Pia g%%ﬁpi}% o< 39\cmmjk> 80cm, MBI, B g mepe o pemn) T B (>
s HRE KREHERRn&zE  HNERS 200 N
=) : : om), Bd TRIE(< 15 cm)
. 30~80 cm, the ideal height for flower Less than 30 cm or more than 80 cm, . )
Plant height (P3) o o S L Extreme height, difficult to match, too
borders, flexible in application, and limited application, moderate
. tall (> 200 c¢m) or too short (< 15 cm)
essential for most flower borders ornamental value
% MIEE, i upiAsil MR
Leaf shape (P4) Leaf shape beautiful and unique Ordinary leaf shape Poor leaf shape
M BB A 24 i) Fik
Leaf color (P5) Bright in color or striped Green Dull in color
14 3MHULE 3N H 3 H R AT
Flowering period (P6)  More than three months Three months Less than three months or non-flowering
Tt gt s L WOREH, BESTE
SN E .
Inflorescence color . Inconspicuous flower color, dull or non-
Bright and fresh Average :
P7) flowering
2R ol 7R, & "
Inflorescence shape Strong floral presence ( large inflorescence
Average Small and sparse flowers

(P8)

T 211
Cold tolerance (P9)

T ettt

Heat tolerance (P10)
i A4

Drought resistance
(P11)

Mot 1
Flood tolerance (P12)

T FF 12k

Shade tolerance (P13)
Fo Tk

Disease resistance
(P14)

EREIL N
Lodging resistance
(P15)

EEves
Coverage effect (P16)

NP

Invasiveness (P17)

diameter and abundant quantity)

58, fEA LK AEZ A K

Strong, able to grow for many years in
Hefei

i
Strong

58, T R
Strong, tolerant of long-term drought
conditions

iR, ALK

Strong, tolerant of waterlogging

FEDIRA T T K RAF

Thrives in shaded environments

bR KAERE, AR EERE

Healthy growth, high disease resistance

558, SR DA AR AR
Strong, moderate lodging resistance in
wind and rain

of, MK, BEPEIE B
PRI, B RO A

Excellent, high growth vigor, rapidly
forms full canopy, effectively covers root
zone soil

55, NEEAFERZET L, A
A R )

Poor, no seed or rhizome spread, no
impact on surrounding plants

g, —REM T BEEK
Moderately strong, can grow perennially
in ordinary years

LG
Moderately strong

It T

Moderate, tolerant of short-term drought

— M, AN IRUK IR
Moderate, tolerant of short-term
waterlogging

BURE T IER K

Grows normally under dappled light
T A AR R A
Moderate disease incidence with normal
growth

—
Moderate

—

Moderate

—#
Moderate

72, AERNEHX A — SR A

Poor, grown as an annual in Hefei
Poor

E, BRERK
Poor, requires frequent watering

%, BB ERA BB
Poor, poor growth or root rot in humid
conditions

I REKAR

Poor growth in shade

GIRERE, K
High disease susceptibility, inhibits
growth

%2, BRI S BIR, Sl
Z[ARCR

Poor, prone to lodging under slight wind
and rain, affects landscape quality

59, EWEKE/D, HRERG,
RG22 8 el ]

Poor, low growth vigor, sparse plant
habit, fails to fill designated space

58, HEFHALIEY), SEGEVIRRESS
R 5t

Strong, outcompetes neighboring plants,
alters community structure
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44 %

NIRRT, B @ i Ak, s
E S DR 5 . M (4361393 (9) < 2.0]4E5E N
P — AR W B B3k 8 R, g3 Jall i AR Y RE O B A
WAES A AT IR B, &5, £t
R o XKLL Y LSRRI 38 LR A

u UL R Ornamental value

WE¥EF Leymus arenarius‘Blue Dune’(D13)
LI 52 B Pennisetum purpureum (D29)

3 Cymbopogon citratus(D9)

X717 Phalaris arundinacea (D30)

H AR ML %L Imperata cylindrical ‘Rubra’(D12)
A€ 777 Arundo donax‘Versicolor’(D3)

W5 2£ 5 Festuca glauca(D11)

SR P Nassella tenuissima (D21)

747 Arundo donax(D2)

=B Andropogon virginicus(D1)

215 Miscanthus sinensis‘Gracillimus’(D16)
5P Miscanthus sinensis‘Silberfeder’(D18)
T3 Calamagrostis epigeios(D4)

A€M Miscanthus sinensis*Variegatus’(D19)
HIH; % Panicum virgatum(D22)

J= TS Miscanthus sinensis‘Morning Light’(D17)
BT Miscanthus sinensis‘Zebrinus’(D15)
ZA4F Pennisetum glaucum (D25)

I JE ¥ Eragrostis pilosa(D10)

FIGRAR B H Pennisetum villosum(D23)

/I3 HE Chasmanthium latifolium(D5)

KA L Pennisetum orientale*Tall Tails’(D27)
KA JE SR 2% Pennisetum setaceum *Rubrum’(D28)
B 7 5 Melinis nerviglumis(D14)

1 BUEL 7 5 Muhlenbergia capillaris(D20)

=5 Cortaderia selloana(D6)

IR 2 Pennisetum orientale‘purple’(D26)
J&7H “F Cortaderia Selloana‘Pumila’(D7)
/M F IR R H Pennisetum alopecuroides‘Little Bunny’(D24)
1EM-J&7H 26 Cortaderia Selloana‘Silver Comet’(D8)

HARF LR A5 0 A w8 FOW B B v, AU )
WHEARGIPEE, X, BWEMERERE,
4 Fih v 2= ROUL B R BR T 54, HoR 3 AR AE A IE
Dt 5 o IR R AU E F O AE i AT B AR L
B SRR GUR, H A S T R A

&N Adaptability value  m HAh 45 Other value

mm—— 1.746
1748
— 1.768
1810
s 1,853
1,918
1,923
1,934
— 2.055
= 2.059
2216
2235
2236
2253
2,358
2,360
2431
2450
2,470
2 518
2549
— ) 569
2 590
2,600
2612
2,720
m— 2.744
2,780

2795
o 2.821

0.0
I

0.5 1.0 1.5 2.0 2.5 3.0
1% [ Tgg | %

Grade 1 " Grade 11 T Grade 1II

B2 AARUAEERNANEEETFNEIRFR

Figure 2 Comprehensive evaluation scores and grades of ornamental grasses for garden use

3 i
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Hr i 0 A b DX 8 353 v 2 B30 b R A A
BT VR o TELE A 25 S 6 I X S % 2 1 JR 5%
TEL W 30 % b e R A FH WL B B 1) AE ) 2 R M 1)
filh by MWL AR L 3E BRI A F AR R 3 AN T
i 17 AN VEAR R, K 0 B AR 15 N VA
R VPG RZ N ESE W, ERES TS,
S AR 4 52 R 15 0 AT o BRI T ARHE 4R 2 AL
FAEF AW B R (C1) > 3@ BT (C2) > At 4y

PE (C3), R B ARATEILF B 1) A6 58 5 A8 5 0
PR R RN E Y], WE R, RS
JSL R O R A Bk v o RN E AR SR vk, R A
24 R SLBRZEIRE. AINNIEE KA RE,
LB B ) P A A R, WOW ) 0E SRR
BCE A & T AR

FEXT HARET S, 7 A 2 0S8 HE T BUE AR XS
BOR: A8 7 (P7) > 167 TR AR (P8) > it # 14E (P10) >
Pk (P2) > fif 7€ (P9)> k& (P3)> P 8] LK
(P15). IAESEXT )85 R A IR m 2k, HAR
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AT T RAE R 17 DA B i e % R

http://cykx.lzu.edu.cn


http://cykx.lzu.edu.cn

%0 1 R

5 B T DXOR AR L B 5 (19 46 858 1 4 B PP A 9

HER R R, R e SO0 R R FIE A, bR
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