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Response of Physiology of 9 Extensive Green Roof Plants to High
Temperature Stress

HU Xing ZHONG Limet NI Jianzhong WANG Wei DAI Seping

( Guangzhou Institute of Forestry and Landscape Architecture, Guangzhou, Guangdong 510405,China )

Abstract This study aimed to select the most heat-tolerant plant from 9 species optimum for the extensive green
roof. The contents of malondialdehyde (MDA), proline, soluble protein, soluble sugar in leaves and plant appearance were
observed under high temperatures(35°C , 40°C , 45°C and 55°C , while 25°C as control) in the phytotron that simulate
high-temperature environment. The heat-tolerance coefficients, correlation and principal components of measured indexes
were calculated and analyzed before the heat tolerance of tested plants was comprehensively evaluated. The contents of
MDA and soluble sugar showed a rise and then reduce with the high temperature rising in general, the contents of proline
showed a rise, whereas the contents of soluble protein have decreased in varying degrees of 9 species at 55 °C . The
rangeabilities between the 4 physiological indexes were significantly different. At the circumstance of 55 °C , The heat
resistance rank of 9 plants was Callisia repens > Portulaca grandiflora > Belosynapsis ciliata > C. repens ‘Bolivian Jew’>
P. grandiflora ‘Double Peony’ > P. gilliesii > Sedum emarginatum > Murdannia bracteata > S. hispanicum. According to
our experiments, the first five taxa were suitable for use as extensive green roof plants in Guangzhou.

Key words extensive green roof; heat tolerance; physiological indexes; principal component analysis
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Table 1 9 plants for extensive green roof useage

P k7| FH&E LT 4

Number Plant Family and Genus Latin
1 b R S By LR A i Callisia repens
2 EAN N e B R AT R Callisia repens ‘Bolivian Jew’
3 & Pikia-i S B S B Belosynapsis ciliata
4 KAELK AT T B R R AT IR Murdannia bracteata
5 E- S/ S SN SN SN Portulaca gilliesii
6 KA 1A T LG R ik T Portulaca grandiflora
7 FIRAL TP G R U e Portulaca grandiflora ‘ Double Peony’
8 W AR RE PN SEON Sedum hispanicum
9 4] 55 FREBRE Sedum emarginatum
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Tab. 2 The growth status of plants after 3 days high temperature treatment
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Fig. 1 Effects of high temperature stress on MDA content
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Fig. 2 Effects of high temperature stress on proline content
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Fig.4Effects of high temperature stress on soluble sugar content
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* 3 35CHIRME TEERIERNBERXRE

Tab. 3 The correlation coefficient matrix of different physiological indexes at 35C

b = T AT AR
Index Malondialdehyde Pro Soluble protein Soluble sugar
P 1
RN 0.680" 1
AR -0.217 -0.329 1
AR 0.496" 0.430° 0.353 1

i TR P<0.05 MRFEKF, TR P<0.01 B REKF
Note: ~ significant at P < 0.05 levels, ~ significant at P<0.01 levels.

% 4 A0CHEME TEEEBIRNHEX R
Tab. 4 The correlation coefficient matrix of different physiological indexes at 40C

EfEta P i 522 AT ATV
Index Malondialdehyde Pro Soluble protein Soluble sugar
[ i3 1
[HERN 0.497" 1
AT -0.311 -0.198 1
CIpEdeais 0.648" 0.410° 0.086 1

H: TFOR P<0.05 MEFEAKF, T FR P<0.01 HREKF
Note: " significant at P < 0.05 levels, " significant at P<0.01 levels.

*® 5 45 CHIRMME TEERIERNBEXRE
Tab. 5 The correlation coefficient matrix of different physiological indexes at 45C

b W I AT A
Index Malondialdehyde Pro Soluble protein Soluble sugar
N 1
i ERY T 0.135 1
TR -0.162 0.106 1
R 0.118 0.404° -0.277 1

T TR P<0.05 M B EKF
Note:  significant at P < 0.05 levels.
% 6 55CHIRME T&EEBRNEXRE

Tab. 6 The correlation coefficient matrix of different physiological indexes at 55C

fd@ 7% % Malondialdehyde 42 Pro sgjﬁ?ﬁfm Sgﬁﬁﬁar
N 1
i 22 R 0.133 1

AE RN 0.829” 0.083 1

CIpEdeais -0.2 0.580" -0.285 1

T TR P<0.01 B REKF
Note: " significant at P<0.01 levels.

% 7 55CHIRMME TEEEBRNER S H T
Tab. 7 Principal component analysis of physiological indexes at 55C

- AARPRAYRIE ] " . AT TR 1%
Pf.ﬁiﬁl Eigen-vector of different indexes Ch%ﬁtﬁ ; Cm F*?‘:j t/ % Cumulative con-
rincipa — —— — T aracteristic ontribution o
component [t it 52 CIRGa i E{' AT PERE value rate tribution
MDA Pro Soluble protein Soluble sugar rate
1 0.896 -0.119 0.924 -0.535 1.957 48.937 48.937

2 0.317 0.913 0.239 0.74 1.538 38.455 87.392




122 Mol 5 3B RE ¥ 2022 4F 12 J 45 38 5455 6 4

2.7 ETFEMS SN RESESIEN

k7 PR, @ X 55CHEEMIE T 9Fh
e T T 4 AL A W 0 A B AR AR OE AT 3 R4 A
B, $RECERS 24, HAE 1 Esr sk
48.937%, ZitTiHk% 87.392%. M EWTLEA
PR RET LA, 55— T BRI
PRI PEER T, ks lik 5] 0.896, 0.924; 25—
2B A3 A M A R N ATV A 1 A 28 S A
#0913, 0.74; Z55ERW, TLEA X 44
PR BRI AL (AT A

HRAE O PR 7Y J2 TR Sk AL AR P 11 4 A BRAE A
{18 A (L T B I 11 TR 74540 2R BURRAIF 1) i
CIFE R S e o ) S IC T E iy 5 DR

C,=0.896 X, - 0.119 X, + 0.924 X, - 0.535 X,
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Tab. 8 The comprehensive evaluation on heat tolerance
upon 9 species

e T4 (G¥in HE44
Ordinal Plant Score Ranking
1 AR AT 1.73 1
2 AN 2.02 4
3 (FE YIS 1.99 3
4 KK 4.54 8
5 E-$ S/ 2.50 6
6 KAELL 5 1.76 2
7 E%@#%ﬁ 2.04 5
8 W AR 5.61 9
9 IS 2.60 7

3 WSk
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