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In this paper the authors presented a comparative study on shadewtolerance of low subtropical plants of
different life forms, to provide experimental data in the selection for urban greenery- And the authors chose
seedlings of 25 species: consisting of garden and understory plants from local forests and low subtropical areas
in order to determine morphological characteristics of leaves and photosynthesis as well as photosynthetic light
response curves using a LI-6200 portable photosynthetic system- The following measurements were made :
physiological indices of leaf thickness (LT ), leaf area (LA ), specific leaf area ( SLA ), water content
(LWC) ;s chlorophyll content ( Chl), chlorophyll alb ratio ( Chl a/b), photosynthetic rate ( Pn). dark
respiration rate (Rq), light compensation point (LCP), light saturation point ( LSP) and apparent quantum
yield ( ). The measured data were analyzed for correlation and a cluster analysis was applied- Results
showed that all 25 plant species could be classified into three groups of shade-tolerance by hierarchical cluster

analysis: 1) ten plants of strongly shadetolerant : Thunbergia erecta: Ardisia crenata. Colocasia antiquorum
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Clerodendrum japonicum s Baphicacanthus cusias Rhaphidophora hongkongensists Excoecaria cochinchinensis s
Calanthe discolor. Curcuma kwangsiensis and Adiantum flabellulatums 2) six plants are intermediate in
Pothos Brunfelsia  calycina

Syngonium podophyllum and Piper austrosinense: 3) nine plants have low shadetolerance: Eranthemum

shadetolerance : chinensis » Amomum  villosum s Tetrastigma  obtectum »

austrosinensis>  Chloranthus spicatus> Coffea arabica> Neocheiropteris palmatopedata> Setaria palmifolia,
Amomum tsao ko Homalomena occulta: Curculigo capitulate and Ardisia mamillata- There was a significant
positive correlation between Pn and Chl alb ratio as well as R;- and a significant negative correlation between
Pn and Chl b; the positive correlation between LCP and LSP was also significant ; the positive correlation of
Chi b and Chl a as well as Chl a1 b was extremely significant ; but there was a significant negative correlation
between Chl b and Chl alb ratio; the positive correlation of SIA and IA was significant and the negative
correlation between SIA and LWC was extreme significant -

Key words garden plants, photosynthetic rate, chlorophyll content, specific leaf area, shadetolerance
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TABLE 1 Species of tested plants

Eiked o # EREAL] Elkel A ERY
A JeILEb
1 brid 14 B
Clerodendrum japonicum L0 Amomum villosum R
e EA L ; Lo "
2 - A 15 e EAHLY)
Thunbergia erecta Colocasia antiquorum
i3 GRY e
3 - A 16 o ER A
Eranthemum austrosinensis Syngonium podophyllum
R ek
4 . . EASAEY) 17 . FEASEY)
Piper austrosinense Tetrastigma obtectum
AR LT
5 = 18 b
Baphicacanthus cusia RAHY) Ardisia mamillata A
FRH LR R . iR
6 S HA ) 19 _ . B A
Setaria palmifolia Rhaphidophora hongkongensist
ninef B
7 p 20 =1
Coffea arabica A Curcuma kwangsiensis RN
ELEA At
8 E 21
Ardisia crenata L Pothos chinensis A H
L1 RAERE #AT
9 =1 22 b
Calanthe discolor RAHY Brunfelsia calycina LG
AR . L EE
10 b 23 b
Chloranthus spicatus L Excoecaria cochinchinensis A
FR FABR
11 =1 24 =1
Amomum tsaoko A Neocheiropteris palmatopedata EAEY
PNURIED PR R
12 = 25 e
Curculigo capitulata HAHY) Adiantum flabellulatum EAtE
T4
13 B
Homalomena occulta EAEY
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T ZAL = R ELL = E P4 7E 0-270.39 mm WA
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TABLE 2 Characteristics of leaf structure of tested plants
%S B & H- 5L fnm I i F5 em” EE P T BY (em® og ) GKEI%
1 Wit 0.37-+0.08¢ 41.8411.9¢ 282.15+35.78¢ 80.2441. 40
2 Tl = s g 0.36-0. 08 14.944.2f 249.53436. 644 78.062. 404
3 CIF=%:4 0.4470.09b 27.9745. 4¢f 226. 40 24. 744 80.2242. 5204
4 HE R B HL 0.24=+0.03f 29. 112,44 267.67-+55. 21 82.77+2.87°
5 s 0.25740. 09de 13.842.7 220. 0919, (de 81.7241.76¢
6 MR 0.1240. 03¢ 60.7+14. 5 255. 28427, 62 75.3241. 66¢
7 T 0.1970.029 64.4417. 7d 176.70+29. 31 70. 662, 68
8 LR 0.40=0. 06 26.245. 6 120.52+17.019 76.87+2. 76
9 R 22 0.39740.11¢ 22.4+7.94 163.59+15. 024 70.91+6.91°
10 YN 0.2040.02% 12.342.6f 193.17-+11. 14¢ 76.80-+3. 30d
11 e 0.16=0. 029 49.97410. 14 241.17+24.974 78.72+1.954
12 SNLIES 0.1470. 030h 129.5453.1¢ 172.80411. 89 63.53+2.129
13 T4E( 0.2240. 0209 172.9449. 8> 299. 9834 3be 87.0240. 65
14 Bl aaR /2 0.25+0. 02 58.4+15. 44 152.824-27. 46¢ 75.0148.21¢
15 e 0.18-+0.039 71.6+33.64 300.99-+61. 8 86.08=+1.62
16 P 0.160. 020 67.410. 4% 384.07432.412 86.29-41.60b
17 EICHE 0.18=0. 0209 19,7114 240. 75435. 304 78.05+1. 67d
18 EEL 0.410. 08 21.845. 24 176. 25+22. 07 81.7742.07¢
19 Vi1 0.30=0.04¢ 16.7+7. 1 222.07=+18. 65 87.37+4.24b
20 B E 1.5540. 200 280.74112. 7 321.74471.24b 89.1940. 700
21 LT 0.160.029 20.4+3.84 221. 33435, 64de 75.93+4. 28d
22 PN X s ] 0.220. 04 22.844.34 185.43+17.82° 76. 652, 324
23 I 0.1740. 02l 18.5+2. 34 143.98+23.82f 64.15+3.429
24 ) 0.35+0. 08 72.3434.54 187.39+13.83¢ 74.0742. 24
25 g 0.130.03h 22.7+9.24 188.52+58. 81° 70.06+6. 21
T < [ —FU A BB ) BA ] R R R 2 AR B35 (p<<0.05), aRIR It -
x3 HEYHARHHEREE(n—3)
TABLE 3 Chlorophyll content of plant leaves
s B A& MR al (Pgeem ) HERE bl (Fgeem ®) MR (atb)/ (Pgeem ) 45 % alb {E
1 i 20.93+2.82 7.45740.83b 28.3843. 65b 2.81b
2 Tl A S T 20.11+1.74 7.3140.66° 27.42+2. 40k 2. 75b
3 A= 23.87+6.22 8.2540. 70 32.1246.91b 2.89b
4 BT HAHR 15.24+1.68 6.4140. 78 21.6542. 46ed 2. 38
5 HRE AR 19.19+2.54 10.5040. 58+ 29.6943. 11k 1.83d
6 MR 15.39+2.53 4.6970.694 20.07+3. 22 3.28
7 nimiE 24.8340.99 9.36-0.78 34.19+1.78" 2. 65be
8 AFi4 19.20+6. 35 6.92+2. 76° 26.1249.11¢ 2.77>
9 R 22 18.15+4.70 11.5974-2. 51 29.747+7.21b 1.57d
10 YN 15.83+0.05 5.99740. 4] 21.8240. 45 2. 64be
11 = 21.75+1.88 7.99+0. 65b 29. 74742, 52k 2. 72k
12 NURIIES 13.5843.85 5.65+1. 24« 19.2445.10 2.40¢
13 T4EfE 18.45+3.48 6.7940. 86 25.24+4, 34 2. 72k
14 LTI 19.28+5.35 8.391.98b 27.6747. 33 2. 30°
15 (& 12.31+2. 36 4.6141.204 16.92+3.574 2. 670
16 & 10.85+0.85 3.9970. 144 14.847+0. 98¢ 2. 72k
17 ek 20.65+1.76 8.241.32b 28.89+3. 68 2.51b
18 oA 33.02+2.23 12.14740. 05 45.1642. 28 2. 72be
19 TR 31.87+2.54 11.394-0. 35% 43.2742.80 2. 80be
20 TS 17.00+1.23 6.09+0. 42¢ 23.094 1. 65¢d 2. 79be
21 papia 21.29+1.83 8.08=+1.21b 29.37-+3. 04b 2. 63b
22 KA EEFT 17.3440.79 6.3340. 43 23.6841.23¢ 2. 74be
23 AN EE 23.80+2.06 8.78+0. 72k 32.5842. 77 2. 71k
24 i) 13.49+8.40 5.6742. 79 19.17+11. 19 2. 38
25 L 12.1241.65 4.6740.534 16.79+2. 184 2. 60be
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TABLE 4 Photosynthetic parameters of plant leaves

.- W % i‘téiﬁz$/ 1 H%ﬂ?”&i;%%/l 5‘6%1‘%@ 1 %f@*uﬁ/ 1 ﬁxﬂ%%éﬁ;ﬁ/
(Mmolem s 1) (Mmol em “es 1) (Pmol em “es 1) (Mmolem “ s 1) (mol smol ")
1 Bt 3.4941.0d 0.84 12.6 423.8 0.010 9
2 il A 2 e 3.0241.350% 1.05 20.7 469.1 0.013 3
3 A2 3.414-0.45% 0.28 7.4 652.8 0.007 0
4 1R HAHR 4.6+1.98¢d 0.63 2.5 78.4 0.059 7
5 R AR 2.68+1.15¢ 0.72 38.1 416.9 0.012 9
6 FEH LR 8.43+0.468 1.02 27.3 568.6 0.007 9
7 wimiE 2.4741.3d 0.87 20.3 598.2 0.012 6
8 ERE 3.7241.14 0.88 21.7 461.7 0.006 2
9 LI e 2.06+0.1¢ 0.43 15.0 323.1 0.014 2
10 xR = 3.680.674 0.65 22.1 688.2 0.004 8
11 B 3.1240. 74 1.24 22.0 568.2 0.006 7
12 FNURIES 2.55+0. 2de 0.39 23.9 531.9 0.006 0
13 T4 2.76+0. 6l 0.33 5.6 566.1 0.007 1
14 B[gaR /2 2.4540.634% 0.62 12.4 209.3 0.022 7
15 [ 7.1642.0b 1.13 15.1 448.3 0.009 7
16 S 2.3740.454% 0.90 9.5 170.0 0.038 4
17 e 5.1241.77¢ 0.44 7.6 197.7 0.029 4
18 Anitan 0.96+0.47¢ 0.27 40.2 780.1 0.004 8
19 TR 2.5441.53d 0.41 4.0 372.7 0.025 6
20 RS 3.130.43% 0.21 3.7 319.8 0.014 7
21 LT 2.7540.314 0.68 8.0 233.9 0.019 5
22 KB EIEF 2.96741.19d 0.89 19.6 255.9 0.0310
23 AN 3.520.56d 1.09 15.9 367.9 0.010 9
24 TR 2.2340.93¢ 0.37 15.9 623.5 0.004 8
25 B R 2.64740.63d 0.76 12.6 291.8 0.015 9

2.4 MEBREAEX ST AEY T B LR R E
o4

XTI E 46 bR BEAT A OG I ATT, 25 R OR (3R
5). iR S IEIER A - 4 EK alb (2 BT
FEOG, HHERER b 23 FUHSC et et

EEBEEM B LCP 5RMEBTFRE(Q) 2
BENTAIR. ISP 5 O 24k BE R fErt4t
ZEENME HRED GHEK b HEBEW R
FHSE, 543 a FIF4R R SR BAR R E A,
G a JREM AR B R B B O IE ARG EH



54 3

Bh/NF-4 L 25 Tl SRR R T B P ) 2B BT 5 93

CASEEM T R S i AR AR R ARG
MRS AR 2 B E A B, 5E&KE 2K
WEEIEASC HAWA A SR R B E - RN SRR 2
) L EAE S48 K 2 [RIf)  R %5 V), FEAE ) it
FAYE R 2 EEM N R —.

TEAS BT Y 257l b FE XTI e 8 bn b T 3R 26
ST EERRAH (L), KRG FERh 25 i), &l
FEbRET 7l 3 2. 58 L BB 4R R a R R D&,
H4E2 b, LCP F1LSP: 55 2 K 4H M4 % alb {H., Pr
1Ry 55 3 2RA0HE SIA, LWC, LA, LT F1 ©. X 54H
FTI BT B 25 AR, T T 25 485 4 R AIE % 0 22 8 bm
FAR FRAER 2, B FiX 2 F8 bn R Y T
R 5 A e A Moy A AR A [N L AE A
SCANKE AR A28 5 R R B AR 1) (%) it B 4 73 B 22
i X HE A AR A e 15 25 SRR 5 ST

SR A YER N AR 2, SR R 2 %
BRI RATRER R HLEE T 25 R
BAMERY 2 5 FRATARYE R A RIS ST Y 45
ST AV R B YI EA  BERI |
ML A IR AR a R E b SRR M
B M alb (H S0 52 8 ARIE A B % 25 Fig
WIHEATIR I SRR (18] 2) YR G BE B Wy 25
i, 25 FAE I AT 4 3 25, T RE R S |
E SN LI e LA S =1
WAL 4 A SR RS 10 R B 45 1 25, Tt kA
B AT ORI AT AL R A R
SEFER SIS 6 FRR S 2 25, TBIvER > - 7]
AL M SRS W R AR LR B B T4
i ICHAISE RIS TR LI%E 9 FEIR 4 3 25, T I o4
RS -

RO AR &N E B ARRY A X AR R

TABLE 5 Correlation matrix of measured indices of shade-tolerance of plants

EiEL LT LWC Chlb  Chl alb Pn LCP Rq LSP IA SIA Chla  ChlLatb
LT 1
LWC 0.397 1
Chl b 0.049  —0.025 1
CHl alb 0.056 0.223 —0.4" 1
Pn —0.155  0.105  —0.47* 0.399* 1
LCP —0.221 —0.283  0.245 —0.115 —0.067
R4 —0.442% —0.183 —0.296  0.253  0.415" 0.236 1
LSP —0.009 —0.087  0.15 0.264  —0.063 0.553*  —0.109 1
IA 0.666%  0.296  —0.333  0.15 —0.003 —0.287 —0.36  0.043 1
SIA 0.229  0.721" —0.427  0.289 0.286  —0.394  0.049  —0.226 0.433* 1
Chl a 0.075 0.097  0.838*  0.145 —0.341  0.163 —0.207 0.307 —0.269 —0.314 1
Chl atb 0.07 0.064  0.916* —0.014 —0.392 0.193 —0.241  0.271  —0.298 —0.359 0.987* 1
@ —0.089  0.26 —0.1  —0.135  0.048 —0.485* 0.014 —0.816™ —0.148 0.316  —0.158 —0.147
E TR BE KT 0.05 f 0.0 i R B3 M B -
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FIGURE 1 Dendrogram of measured indices of 13
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