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Comprehensive evaluation of shade tolerance of 11 colorful-leaf plants

ZHANG Lili, TIAN Danqging, WAN Xiao, CAO Qunyang, GE Yaying

(Zhejiang Institute of Landscape Plants and Flowers, Zhejiang Academy of Agricultural Science, Hangzhou 311202,

Zhejiang, China)
Abstract: [Objective] The shade tolerance of colorful-leaf plants directly influences their ornamental value
and application potential in indoor low-light environments. Establishing a scientific and efficient shade
tolerance evaluation system and identifying key indicators are of great significance for the rapid identification
and widespread application of shade-tolerant germplasm. [Method] This study utilized 11 popular and highly
ornamental colorful-leaf plants, including 2 Alocasia cultivars, 3 Caladium cultivars, and 6 Begonia cultivars. 4
shading gradients 0(ck), 50%, 75%, and 90%, were established to evaluate plant morphology, chlorophyll
content, and leaf color parameters. Principal component analysis and membership function method were
employed to comprehensively assess shade tolerance, while stepwise regression analysis was applied to develop
predictive models under different shading conditions and identify key indicators for shade tolerance evaluation.
[Result] Under shading stress, most tested plants adapted to the low-light environment by increasing plant

height, petiole length, leaf length, leaf L* value (lightness), and chlorophyll b content. Comprehensive shade
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tolerance evaluation indicated that C. © Yanzhihong® and C. ‘ Fense Hesheng’ exhibited the strongest shade
tolerance, while B. ‘Shanhu’ and B. ‘Dongyun’ showed the weakest. Stepwise regression analysis revealed that
key identification indicators varied under different shading intensities: at 50% shading, the main indicators were
plant height and leaf L* value; at 75% shading, they were plant height, leaf L* value, total chlorophyll content,
and leaf length; and at 90% shading, the key indicators were chlorophyll a, crown width, and chlorophyll b.
[Conclusion] This study established a comprehensive evaluation system for shade tolerance in colorful-leaf
plants and identified shade-intensity-specific key indicators, which can provide a theoretical foundation and
methodological reference for both shade tolerance assessment and indoor horticultural applications of these
plants. [Ch, 4 tab. 39 ref.]

Key words: colorful-leaf plants; Alocasia; Caladium; Begonia; shade tolerance; principal component analysis
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Table 1 Changes in plant shape and leaf shape under different shading treatments
b HENEE/% Pfi/em 5t /cm A /om HHAFAH/cm K /em %8 /ecm
0 9.64+0.72 b 28.64+1.59 a 5.28+0.27 ¢ 2.45+0.08 a 9.71£0.29 b 8.73+0.08 a
o 50 10.93+0.73 ab ~ 25.29+0.75 be 4.92+0.20 ¢ 1.92+0.08 b 10.38+0.20 ab 8.224+0.19 a
WL Rt
75 10.64+0.37 ab ~ 27.94+0.61 ab 7.52+0.33 b 2.37+0.17 a 10.44+£0.25 a 8.61£0.19 a
90 11.91£0.76 a 23.98+0.93 ¢ 8.63+0.35a 1.89+0.06 b 8.56+0.21 ¢ 7.26+0.28 b
0 12.75+£0.48 b 36.54+1.46 a 6.49+0.23 ¢ 3.61+0.11 b 20.17+0.84 a 11.70+0.26 a
) e 50 12.55+0.65 b 35.41+0.77 a 6.73+0.30 ¢ 3.21+0.19 ¢ 19.59+0.63 a 10.78+0.40 a
RN
75 13.77£0.67 ab  35.92+0.83 a 8.90+0.34 b 4.2140.13 a 18.93+£0.97 a 11.65+£0.35 a
90 15.43+0.63 a 31.70+£0.62 b 10.46+0.28 a 3.80+0.09 b 12.89+0.33 b 9.53+0.24 b
0 17.63+0.74 a 37.76+0.89 a 11.51£0.37 ¢ 4.54+0.22 a 15.16+£0.50 a 10.46+£0.47 b
A 50 19.99+1.52 a 34.83£1.66ab  12.95+0.44 b 4.57+0.13 a 14.91+0.40 a 11.14+0.43 ab
= A
75 18.72+£1.08 a 33.98+0.92 b 13.8440.51 ab  4.39+0.09 a 14.63+£0.40 a 11.91+0.39 a
90 16.90+£0.97 a 32.67£0.65b 14.68+0.62 a 4.16+£0.22 a 14.58+0.54 a 9.00+0.22 ¢
0 26.16£1.26 a 52.93+1.31a 21.23£0.95ab  4.16£0.13 a 21.04+0.50 a 17.69+0.59 a
) = 50 24.89+1.00 a 41.74+1.67bc  21.45+1.18ab  3.67+0.14b 19.69+0.86 a 15.37+£0.64 b
LTEH N
75 23.87+1.08 a 43.57+1.30 b 22.26+1.02 a 3.58+0.22 b 19.47+£0.81 a 14.80+0.73 b
90 23.94+0.93 a 38.17+1.59 ¢ 18.43£1.08 b 2.98+0.14 ¢ 14.79+£0.74 b 11.54+0.56 ¢
0 35.47+0.64 b 69.24+3.09 a 33.24+1.25b 5.18+0.12 a 22.26+0.69 a 12.58+0.36 a
) ) 50 37.33£1.04 b 69.94+1.73 a 36.75£1.39ab  4.95£0.23ab  21.92+0.46 a 12.10+0.31 a
W
75 42.64+1.41 a 68.32+2.59 a 41.14+1.44 a 4.55£0.16 bc  21.66+0.59 a 12.93+0.87 a
90 46.17€1.74 a 66.81£3.40 a 39.59+1.88 a 4.1540.11 ¢ 17.93£0.41 b 10.49+0.43 b
0 22.52+0.87 a 54.49+1.87 a 17.8840.56 bc  2.32+0.09 ab 3.47+0.07 a 8.45+0.09 b
. - 50 22.61+£0.50 a 53.35+1.68 a 19.07£0.52 ab ~ 2.16+0.08 ab 3.67+0.14 a 8.77+0.16 ab
G IREE BRI
75 23.43+£0.66 a 56.76+1.34 a 20.08+0.68 a 2.43+0.11a 3.69£0.10 a 9.03+0.10 a
90 21.87+0.40 a 44.68+0.99 b 16.39+0.42 ¢ 2.07+£0.09 b 3.45+0.10 a 8.44+0.21 b
0 21.36+0.67 a 51.67£0.95ab  16.81+0.89 a 2.10£0.06 a 4.18+£0.10 ¢ 6.98+0.41 ¢
50 22.240.26 a 55.75+1.82 a 17.99+£0.47 a 2.20+0.05 a 5.57+0.15 a 10.21£0.29 a
P B
75 21.92+0.84 a 54.14+2.07 a 18.13£0.52 a 2.14+0.06 a 5.28+0.15a 9.06+0.45 b
90 20.47+£2.36 a 47.37+1.18 b 16.56+0.39 a 1.84+0.09 b 4.89+0.10 b 8.20+0.25 b
0 25.68+0.50 b 56.36:2.44 a 20.40+0.49 b 3.49+0.08 a 6.66+£0.15ab  11.43+0.30 a
o . 50 28.31+0.88 a 61.68+3.35a 22.12+0.89 ab  3.08+0.18 b 6.92+0.22 a 10.60+0.39 ab
R R
75 28.51£0.59 a 63.37+2.82 a 23.60+0.56 a 2.874£0.09 b 6.45+0.13 ab  10.40+£0.27 b
90 21.33+0.45 ¢ 43.98+1.82b 18.13£0.41 ¢ 2.36+0.10 ¢ 6.26+0.12 b 10.32+0.22 b
0 21.28+0.55a 48.92+1.15a 19.74+£0.59 a 4.72+0.22 a 10.85+0.33 a 14.75+£0.45 a
. 50 20.84+0.89 a 46.66+1.20 a 18.12£0.46 ab  4.19+0.19b 10.99+0.45 a 14.21£0.47 a
R KR
75 20.34+0.56 ab  46.11+0.81 a 18.51+0.84 ab  4.08+0.14 b 10.30+£0.35 a 13.60+0.58 a
90 17.76£1.53 b 42.09+0.58 b 16.90+0.81 b 3.45+0.14 ¢ 9.08+0.31 b 12.23+0.35b
0 20.16+0.66 a 50.12+2.51 a 14.32+0.58 a 3.22+0.19 a 8.84+0.30 bc 6.97+0.26 a
o 50 20.75£0.92 a 47.03+2.18 a 13.11£0.52 a 2.60+0.12 b 8.36+0.40 ¢ 6.88+0.23 a
R ki
75 15.05+0.68 b 39.51£1.95b 9.52+0.45 b 2.68+0.11 b 9.50+0.28 ab 6.83+0.19 a
90 15.90+£0.71 b 36.48+£2.19b 9.43+0.54 b 2.61+£0.15b 9.88+0.38 a 7.42+0.17 a
0 24.63+0.93 a 66.24+2.56 a 16.68+0.67 a 2.91+0.06 a 9.46+0.39 a 6.77+0.29 a
. ., - 50 21.27+0.49 b 57.02+2.63 b 16.72+0.56 a 2.5740.11 b 9.95+0.36 a 6.75+0.14 a
X B
75 19.71£0.61 bc ~ 51.51£2.39b 14.45+£0.76 b 2.5140.12 b 9.77£0.22 a 6.82+0.24 a
90 19.11£0.43 ¢ 43.34+1.73 ¢ 12.66+0.50 b 2.20+0.08 ¢ 8.48+0.21 b 5.81+0.14 b

LT BOGEEOTE I ML (ck) s ANIF)/ING 5 BRI ] — G AN ) 38 ' B A B ) 22 S5 1. 25 (P<<0.05)
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2.3 AREXEXHHEYH EHEERES B0

MR 20T ZHAEYIM PSR a TR EEAFLEC A TN 5 ok T FEER ., BXK
1 BOBFMM SRR a RSB EDLE B3 BT (P<0.05), 1 ‘4=’ BIBFEMLRE a i H /4
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OB T, 3B 90% ., 50%. 90% Fl 90% M T ik B E KA, b ok 2300l 133.3%. 44.0% .
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2.4 R[ENESE X R HE Y & B R0

W2 . R R ERET Mg B CBRE EEM R BogEN A
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x2 AEEXELETHEKRNHFHREREFBRMHEETL

Table 2 Changes in chlorophyll content and color of plant leaves under different shading treatments

A /% MEgFRa/(mg-g™") MEEEb/(mg g™ ) MR AE/(mg-g') MEtKab L* Cc*
0 0.07+£0.02 a 0.03+0.01 ¢ 0.11+£0.03 a 2.17£0.03a 49.92+1.80b 29.60+2.96 a
oo 50 0.10+£0.03 a 0.06+0.01 ab 0.16+£0.03 a 1.7840.30 ab 66.79+2.53 a 10.84+1.42 b
i ER AR AT E S
75 0.09+0.00 a 0.04+0.00 be 0.14+0.00 a 2.2540.04a 72.33+1.37a 8.97+0.51b
90 0.09+0.00 a 0.07+0.00 a 0.16+0.00 a 1.3540.07b 68.74+1.18a 12.42+1.44b
0 0.51+0.00 a 0.57+£0.05 a 1.09+0.05 a 0.91+£0.08b 14.74+0.60 ¢ 3.39+0.49 a
) 50 0.52+0.01 a 0.54+0.05 ab 1.05+0.04 ab 0.98+0.10 ab 13.56+0.75¢ 2.87+0.35a
ORI WA
75 0.51+0.01 a 0.39+0.05 b 0.91+£0.06 b 1.3440.13a 17.18+0.35b 2.74+0.22 a
90 0.51+0.01 a 0.49+0.05 ab 1.01+0.04 ab 1.0740.12 ab 22.03+1.09a 3.52+0.32 a
0 0.52+0.01 a 0.50+0.02 b 1.02+0.01 b 1.04+0.04 a 48.21+0.69a 7.38+0.16a
R 50 0.49+0.02 a 0.72+0.05 a 1.21+£0.03 a 0.69+£0.07b 49.73+1.22a 6.20+0.13b
R W
75 0.50+0.01 a 0.66£0.08 ab 1.16+£0.07 ab 0.794+0.12 ab 50.27+0.40a 6.51£0.27 b
90 0.50+0.01 a 0.69+0.08 ab 1.194+0.07 ab 0.75+£0.10 ab 50.41+0.27a 5.29+0.09 ¢
0 0.15+0.01 a 0.05+0.00 b 0.20+0.01 b 2.96+0.09a 30.24+1.60a 28.65+2.00 a
) _ 50 0.17+£0.02 a 0.06+0.01 b 0.23+0.03 b 2.70+0.11a 28.89+1.21a 24.29+1.35ab
ARV AL =S
75 0.18+0.01 a 0.07£0.01 b 0.25+0.02 b 2.82+0.22a 35.15+3.23a 25.11+143 a
90 0.18+0.01 a 0.14+0.04 a 0.32+0.03 a 1.46+0.39b 31.2840.34a 18.39+2.67b
0 0.08+0.03 a 0.04+£0.01 b 0.11+£0.04 a 2.17£0.12a 50.58+1.92a 13.64+3.36a
cun ) o 50 0.11+£0.02 a 0.05+0.01 b 0.16+£0.03 a 2.11+0.04a 55.62+0.68a 6.43+1.21a
BT
75 0.12+0.04 a 0.05+0.02 b 0.17+£0.06 a 2.20+0.03a 56.01+2.68a 6.02+2.83 a
90 0.12+0.04 a 0.13+0.02 a 0.24+0.06 a 0.89+0.21b 54.99+1.75a 12.84+1.82a
0 0.14+0.01 a 0.04+0.00 a 0.18+0.01 a 4.02+0.07b 23.10+1.83a 11.89+1.14a
. N 50 0.15+0.01 a 0.03+0.00 a 0.18+0.01 a 458+0.11a 25.62+3.96a 15.61+4.42 a
DnEIEBE R
75 0.15+0.01 a 0.03+0.00 a 0.18+0.01 a 4.56+0.03a 24.19+2.86a 15.56+3.63 a
90 0.15+0.01 a 0.04+0.00 a 0.18+0.01 a 4.14+0.16 b 22.24+0.38a 10.38+0.62 a
0 0.13+0.00 a 0.04+0.00 a 0.17+£0.00 a 3.61+£0.12b 36.48+0.86b 30.64£1.18b
50 0.13+0.00 a 0.03+0.00 b 0.16+0.00 ab 4.55+0.14a 40.06£0.44 a 39.64+1.16 a
‘H Rk
75 0.12+0.01 a 0.03+0.00 b 0.15+0.01 b 4.34+0.08a 39.51+1.14a 38.64+1.16a
90 0.12+0.01 a 0.04+0.00 a 0.16+0.01 ab 3454023 b 40.44+094a 36.7+0.31a
0 0.27+£0.00 b 0.07+0.00 a 0.34+0.01 b 4.07£0.09a 1637+1.25a 2.1240.21 a
L . 50 0.31+0.01 a 0.09+0.01 a 0.40+0.02 a 3.67+0.44a 15.55+1.70a 4.11£2.08 a
R BRIE
75 0.31+0.00 a 0.09+0.00 a 0.40+0.00 a 343+0.05a 14.78+1.10a 3.28+0.44 a
90 0.31+0.00 a 0.09+0.00 a 0.39+0.01 a 3.49+0.18a 14.82+1.51a 2.47+0.59a
0 0.24+0.01 a 0.08+0.00 a 0.32+0.01 ab 3.25+0.03a 31.86+6.77a 13.88+4.68 a
. , - 50 0.23+0.01 a 0.07+0.00 a 0.30+0.02 b 3.03£0.06a 34.21+3.02a 9.69+1.86a
ok FRifgE
75 0.26+0.01 a 0.08+0.00 a 0.34+0.01 ab 3.284+0.01a 32.30+541a 7.35£3.77a
90 0.26+0.01 a 0.08+0.00 a 0.34+0.01 a 3.10£0.25a 36.10£0.72a 12.56+£1.66 a
0 0.24+0.01 a 0.06+0.00 a 0.30+0.01 a 3.65£0.26a 54.74+1.28a 8.76+0.56 a
- 50 0.25+0.02 a 0.07+0.00 a 0.32+0.02 a 3.72+0.18a 32.67£5.19b 6.02+3.17 ab
IIE Rk
75 0.23+0.01 a 0.06+0.00 a 0.29+0.01 a 3.65+0.14a 34.58+6.88b 2.35+0.75b
90 0.23+0.01 a 0.06+0.01 a 0.30+0.00 a 3.69+0.57a 32.39+1.09b  5.40+0.60 ab
0 0.28+0.01 a 0.09+0.00 a 0.37+0.01 a 3.31+0.08a 46.66+1.24a 7.33+0.63 a
. ., - 50 0.27+0.00 a 0.08+0.00 a 0.35+0.00 b 3.16£0.10a 45.43+1.63a 5.95+0.95 ab
& FRifEE:
75 0.21+0.01 b 0.07+0.00 b 0.28+0.01 ¢ 3.14+0.02a 45.74+2.55a 4.47+0.27b
90 0.21+0.01 b 0.06+0.01 b 0.27+0.00 ¢ 331+0.34a 40.15£2.80a 4.74+0.05b

AT EOGEE 0T H MM (ck) s AIF)/ING 5 BRI ] — G AN [ 38 ' B A B ) 22 55 1. 25 (P<<0.05)
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T I B EEM A LHE (P<0.05), 7E 50%. 75% 1 90% 6T, H LHE 3 M ok K T
40.3%. 36.8% F140.8%, ULEHIEGE I Bt AR, Ha At 5 L+E T B E 2.

WX BRI WA, COBRE@AET EMAE. NMCERE B, CRREE BBHEM X
KORKEEFEM R CEEW AR EE, (B CRIsL B B4 WA, ‘asu B
CWRE BRI KT BEEM AR CEBBUNFEREE TR, Ho iR BN EE 50%.,
75% F1 90% HESE T I CEAL K ck 1Y 36.6% . 30.3% H142.0%, “TF5F7" FBRigHM A CHEEELE
IR ETF, %2 ok 1 19.8%~29.4% , FWHMEGHF31% SR (% B A .
2.5 AREXELETEISRMERHTLL

H1 & 3 s : 50% Ml 75% AN BETN, MR HERRK . B RS iR Lr L SRR al MR
b A4 Z a/b AR S REIRTF 1. XRIA TEN G, HWAEIE . g R ita 2 s 5 -
BIHEAT T AR o IR RAE . /MBI 22 Ll B, W — S8 bn A R I R A e 25, it
WK, TEMESE 75% 1 90% IRZETF , M2E730iik 0.76 F1 0.98., 90% NG, M4EZ b a5 221k
2.89. H4b, MEEMCIESR, KI8T RECRW T, SO T ORI 2 SR, X E e
{438 1V B8 T o Al de 2

®3 AEIEXELETEIERTHERBELS T

Table 3  Analysis of changes in shade tolerance coefficients of various indicators under different shading treatments

febn DGR CPRIE BR/ME O BOKME M ERFRE fBhr EORE CFIE R/ME BOKE WE BRRU
50 102 0.86 113 027 0.08 50 1.01 0.60 134 0.74 0.18
) 75 1.00 075 120 0.46 0.14 | z* 75 1.05 0.63 145 0.82 0.19
90 098  0.78 130 053 0.19 90 1.05 0.59 149 0.90 0.23
50 0.95 0.79 1.09 031 0.09 50 0.92 0.37 1.94 1.8 0.48
S 75 094  0.78 112 035 0.12 C* 75 0.8 0.27 155 1.8 0.53
90 082  0.65 096 031 0.11 90 0.83 0.42 120 0.78 0.30
50 .02 092 113 021 0.07 50 1.08 0.93 139 046 0.15
A K 75 1.10  0.66 142 0.76 0.20 M4t Za 75 1.07 0.74 148 0.74 0.19
90 1.06  0.66 1.63 098 0.31 90 1.07 0.74 148 0.74 0.19
50 0.9 0.78 1.05 027 0.09 50 1.15 0.76 1.65  0.89 0.24
AR 75 0.93 0.82 1.17 034 0.12 4t Eb 75 1.08 0.69 1.50  0.82 0.25
90 082  0.68 1.05 038 0.13 90 154 075 3.64  2.89 0.61
50 1.04 094 133 0.40 0.11 50 1.11 0.92 147 055 0.17
& 75 .02 093 126 034 0.10 g 75 1.07 0.75 149  0.74 0.20
90 090  0.64 1.17 053 0.18 90 121 074 215 140 0.34
50 1.01 0.87 146 0.59 0.16 50 0.97 0.67 126  0.59 0.16
5 75 1.02 0.84 1.30 046 0.12 2 Kab 75 1.03 0.76 147 071 0.18
90 0.89  0.65 1.17 052 0.16 90 0.84 041 117 0.76 0.29

2.6 TTAMLSEEIEN KA TEHRIGIE

PLE A FREE R TF 1 bR T 20, ik 4 Al 50% . 75% 1 90% W T &8 bR B
REUG B DA 4. 4 73 ASFIAH B ST By, RIF ST KT 80%, FUAFEIA, AR
RAr, AT o R AR R AR T 4 £ AT 2R B Te e, 454 18 s B0 53k
5 11 PR B PEEE VR (D) FFHER . 7E 50% BEOCAFE T, Wb A BRI Y IPRLT %
MRE L R ORMAE D CER BB, BRI BB, R4 B\ NIRRT
WAL kO B, CRRRES AR ‘aghl BEnEE. I BfEsE. &R RKIBSE, W
BIPENT 3 )2 MRARLL BM-EE.  OR@RFET RMEER CHR RO, K246 MBI BKIESERM
KR BIEHE, 75% MECHEIT SRR AL, (B CRARLT ERnFEER Ry @ B R EE 2 4,
CRRWG BN 4 L ERTHRISE 300, WM BOBEM AR BKBHEHEERE. 90% T,
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MRARZL” MR B @ A MR 2 62, CEF KIS E IRIEE 3 41, MBIk R 2R
5k I RKiESER An RS,

x4 FEEXELAET 11 FEDH LS SEN

Table 4 Comprehensive evaluation of shade tolerance of 11 plant species under different shading treatments

. 50%3t 75% 90%Et:
SEHH R ZEAT s ZaHT F R E ZaHy
‘MERRLL Rntg 0.60 1 0.68 2 0.51 2
CRRRE Mg 0.20 8 0.41 8 0.35 6
‘HEBA 0.38 5 0.51 4 0.37 5
LAl FntE 0.19 9 0.44 7 0.39 4
eI AR 0.54 2 0.72 1 0.79 1
MG IRERE BRI 0.34 6 0.48 6 0.33 8
R BRI 0.52 3 0.50 5 0.42 3
RRRY Rl 0.45 4 0.52 3 0.35 7
R BRI 0.21 7 0.38 9 0.31 9
MR Rk 0.17 10 0.21 10 0.21 10
KR KR 0.12 11 0.19 11 0.06 11

AW . 50% WECH E R RIECN 4, BITTTREN 85.81%; 75% WG MRS 4, BTk N 89.09%; 50% HEGAHY
FERRIECN 3, R TmeR N 85.32%,

T AR B PR S A BATIHR R 2 (R AR DG, RS i AR A B R 0 G B R bR, S AT R M
WA TS B P D A BR2E AR AN B PR B 1PN E (D) AR AR & (Y), $E8km . i . PEARE . ihAR
L G, mHSEL L. O, MR K a. MRER b, DGR MNEE a/b WP REWERN AR, FIHZ
AR S A R, 25 R

Yso=—1.468+1.314 X, +0.453 X, (R>=0.801, P=0.002);

Yo5= —1.148+0.682X,+0.352X;+0.374X,+0.154X, (R>=0.998, P=0.000);

Yoo= —0.874+0.244X+1.059X,+0.076.X; (R*=0.976, P=0.000),

FRERX A, Yoo. Yos. Yoo M HFER 50%. 75%. 90% G T I B MELE SIEME; X, X X,
Xyv Xso X FLXG 3 AR MRS . L* . BERE | M MR EK a, IR FAFSRE b 805 1T BT R 5L
ANFEESEEE R ME A FEA R KT 0.8, Uil Rl G RERL . 2R ERW: 75 50% #6 T, MR
MR Ll VE R B RN 8 A5 s 75% GO0, BRE . RAFEREE AT L AE P I B 1 0 5 e 4
K 90% T, MEREK a, wlFALRE b o] DR PEAda P o4 i 2484
3 ittt
3.0 EXEFGTEOESIERTN

SOEHEE R, AL A2 & AR AR AR Ak LA SR SRR A T, LR ) 107 A0 5 25 TR R v
i, DA KA, e R Re R FHRCRI, AR5 AR R . S8t Y bk S A R 3
AANFEREERS M, b MsL BebaE. CHBRREE BAER ORI R O R A T
PR FFE G, R BRI M. (R, 2RI ae AN A B, Ak = 252 2]
WU P BRA WA CMCIREE RIS, CEFT RKIESEM CRRRG BRI R B
FIECEEE 2T EREES, RS EREEDCTOME IR EN R AL, kT WE A
BT BRI ARG AR S AR RO W TR, U E T TR 2E , $90CIAER I A R R R
KB o ek g% 5 O Y e R i — 2 B IE T 9RO AR P AR K A S 2 2 e, B RN 5 JE Eragrostis
spectabilis £ 50% F1 75% ' T iRRFERE , (HAF 90% GRS B3 T FE, BURTAE R C AR IE A
KALRER, ARWF5E, Br EmE BMHEAEM HF BaBES, HAa 9 ML T FIE 90% #OE T
MR 0 2 R R, UARTZEE KT L Hh 2 A A Y S N R, S A A R .
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5 SR AR N AP AR B AR AR ] SRR A8 B, R A R R S N SR 1 B ALY 7RIS Y
BB SCIRASTF T I 5 5 ) AT 0 T A 2 B 2 S Y60 B (R 38 mi A , Bk e 4R T BSR4 i A 1
DIFREUE 2 BOCHEER 20, ABFSEH, 78 50% F1 75% BO6 T, BT 3k W) R ‘&m0 3 Fhik
WAL, 2B Y i AR R R SR ARG, JUH CARLL RMEL CRRRY WWEEA ‘A
JRA AR ARLE 90% 55 B T RS, R B8 1 SAE YN B PR A AR O, 2
SR N R ROE I — A AR AGE N . SR, 3950GTE TR MR PGE A KRR E TR, RN BE
BT RE . R, ARuEoE h 250 Yy AR RS BE 2 RS SR I R N %, SR e
HER FOhm AR, ARZS Y R R 0 . Wh I A S A AE Y R BIGEE G RE S AR A A i A B
GERE L RBCRI AR, o B AR A A DUERIE R (BARRESE T R AT KIS K A SR AE
50% 1 75% WG F ¥ 0 E K F XTI, UGS YR Al P R ERK . BR T CERET BB
Ab, HAZEEFITE 50% 1 75% 36T A A 55 0 35 AR Ak, T I I RT3 ok 388 D' 14 o 7 58 Ay
RGE, WIAPEMC T AR
32 EXZFUETHEMHEERESHETWL

MR YD S E R A ZR, HBTR /M S RO CRER SRR B UIAROCE, s, 7Eid
FIEESCIREE N, A Sl 4 e SR 3R T A B LA s SR A B T AP, CHEBRA
WAE L gl B EM BRI R SEAEEEE AR R B E RO R AR T, SETA
R AN, 52 MR, Az BRI FRE A 600 B R 2R 2 i iy B N R, R
B RREFRTEAEY, XSO BRSO, RS E ab A B TR E YR
SRR, AT AERR R 1 5 1 A A g s 1S P, ARG, 90% SR EAN T, AL’
B CLLgl RMEER SRR RMER R ER ab BEART X IR, B S R Ak
b RN SE AU S, GHRA REAEMOCARME T IE# B33,

33 EXEZFUHETHRBEHNETL

ANTR) R A 0 %oF S RECSER 32 7 i 107 A7 A PR I 25 5%, WNEL M A3 4 Photinia x fraseri®™ . X% ) Acer
palmatum™ FIFKIE 5 SEMAEFE LG A e I At . M RBY Neoregelia” . IR Heuchera
micrantha FIEEWE B 5 Setcreasea purpurea” %5 WIAEIE BEHE G 551 T FR B0 BB+ O BERT MR, 9 R
MEFEHORIRM . AU, R E R @ N dAg iR E, Hd amsE BrE, om
CIRBE BEF.  RRRG RGBSR R BN ORGSR R E, R LR Cr 540k
WERTE2ES . MR BNt B ARG R R Coa RTREAL, sk, W EEEAET AT
B DR FRE AR . 7ok, @ YMEE T LIRS CHAT BOBEM R, AT CEHRT B
FERTFEAE S A0 5500 T AR LA ek R i B A
3.4 ARREHEYE AR THEY I LS & 1E M K 5 ISR I6 %

T T B PEE—Fh 2R &R, (UL IR i R AR . RS 2R EFEE, Tl
Oy TR s A SRR sRABGE S BT 12 N H TR 5 1 B 25 A AR 1 ARBIFSE DL Z R E B 0 T 1 2R K
SJo3Ert, R AR Dy A 11 R R B P A TSR AR . S5 R BN . TEARRIE LA A
T, MARLl BEER Ry R AE-EHARURNT 2 4, KU AR R Ry aRnE’
B 2R R TR ALY, = NGBS R TR 2 AR, (ATREE RIRLL B R
SRR EILEHE S BT N, CERE RIS CTRRES BOBER CPRAT MEETE 50% N 75%
T —EL A EHES 3~5 07, Ui 3 MY R T B4R, RS A =AY WS Bl
AR FRGHEAEA A R B S HIF YRS, 8 T, 2 PR 05N S ik
PRI BSR4 7o i b

(EAE R, MY B2 RN | R A A2, JRAE T F8 bR BE A 20U e LT
P PESR F 10550 AR ST A W AT, EEST TS RGP IR R T S A5 e B =2 ) B
SERERL R BURT T VAT B 0 ) SRS s B AR B AR AT S . 7E 50% DGR, RRE A A Lxn] R
Ry 5 58 R I RE P B G DB AR AR 5 75% A GET GBS | A B SR R R K i 90% SRIEE T,
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M2RE a, AR b MU IR SO SCHEM B PR S e H b o X — S5 R UL WA I B PR AN 1A R 75 7% B3RO
WRORJE, TESCPRYEE 50 H T Es G BAROCER R S AR AR 7

4 Hip

AWFFELEA VRN T 11 MO A AT G, 25 2R3N 2 BBt M A Rl i o AR A 4
R, LIRS R B o BRI RGN S PN, (HA R 22 e B . ARLL R AR Ry
PO R B B, W S bk L AR A 2R 2K b RO ROE NSO, T
) RKIESERN A RKIEMIRAVERRSS, BOGAL PR EMEIAE R . FET E A ATE ISR R A
ENGE NI REA RO G ZARE S, W EE R MY IR BTVESR S, HEP AR S BN e R
UL AIRAR R TR A BEAE R W AL AR — 3 eAh, AP Il A BN A PEPEAN S B R AR AT G
Feseth, PR HAR Y G PE PP 4 RO RSP EEA T o ABESE A8 1 Ba0R i A ) Tt 1
PEE, AENARDCRAS A Y RO T B4 S%, BTl S PR R 2R AT ikad n] D % A K
HAt VLB B 1 PR A P TS %
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